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PRESENTACION 


bordamos esta presentacion con la triste noticia del fallecimiento de nuestro Presidente, 

el Ilmo. Sr. D. Nacere Hayek Calil, quien fuera fundador y principal impulsor, junto a una 
serie de notables profesores de las dos universidades canarias, de la Academia Canaria de 
Ciencias, asi como Director de la revista que los lectores tienen en sus manos. El secretario 
que suscribe y todo el Comité Editorial, queremos significar nuestro pesar por la perdida de 
un cientifico de gran altura y proyeccion en los niveles nacional e internacional, asi como una 
figura humana irrepetible cuyo altruismo y solidaridad marcaron un camino a las nuevas ge- 
neraciones. Descanse en paz el laureado Profesor y continuemos su trabajo con el rigor y en- 
tusiasmo del que nos hizo participes. 

Con objeto de poner la Revista de la Academia Canaria de Ciencias (seccién de Bio- 
logia) al dia, publicaremos, en el corriente ano 2012, dos volumenes: Vol. XXIII, que apare- 
cera en abril, y Vol. XXIV, que vera la luz en diciembre del afo en curso. 

Brevemente comentamos los contenidos del volumen XXIII (Num. 3), con 154 pagi- 
nas que recogen nueve trabajos de investigacion y un elaborado articulo, en el apartado de His- 
toria y Filosofia de las Ciencias, sobre la importancia que los jardines botanicos europeos 
prestaban a la flora macaronésica. 

La biodiversidad de la Macaronesia, Venezuela, México, Cuba, Bahamas y otros en- 
claves del Caribe, estan recogidos en variados articulos especializados. Destacamos la puesta 
al dia y recopilacion del material tipo de los nuevos taxones descritos en Avicennia (Revista 
de Biodiversidad Tropical) desde 1993 hasta su desaparicion en 2008; sin duda una valiosa 
herramienta de trabajo para los investigadores que dedican sus esfuerzos en las areas geogra- 
ficas citadas. 

Vaya nuestro agradecimiento a los colaboradores que nos honran publicando en la pre- 
sente Revista, que esta abierta a la comunidad cientifica internacional y que cada ano gana en 
interés y sube peldanos en la excelencia y el rigor que demanda una tarea de esta envergadura. 
Al propio tiempo agradecemos la asistencia y gran ayuda del equipo de evaluadores que han 
coadyuvado con el Comité Editorial y el Comité Cientifico Internacional en la seleccion de los 
trabajos, asi como a aquellas instituciones y entidades sin cuyo patronazgo nada seria posible. 


Juan José Bacallado Aranega 
Secretario de Redaccion 
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In memoriam 


Ilmo. Sr. Dr. D. Nacere Hayek Calil 
(1922-2012) 
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1 17 de abril de 2012 fallecid en Santa Cruz de Tenerife el Profesor Hayek. De padres libane- 

ses, D. Nacere Hayek Calil habia nacido en Santa Cruz de Tenerife el 15 de septiembre de 
1922. Fue Catedratico de la Universidad de Sevilla y, desde 1969 hasta su jubilacion en 1987, 
ocupo una Catedra de Analisis Matematico en la Universidad de La Laguna (ULL). Fue el funda- 
dor de la Facultad de Matematicas de la ULL y su primer Decano. Antes, como Delegado del Rec- 
tor de La Laguna, fue el primer Director y puso en marcha las Escuelas Técnicas Superiores de 
Ingenieria y Arquitectura de Las Palmas de Gran Canaria, germen de su futura universidad. 

Recordemos, en aras de la brevedad, solo dos de las contribuciones mas importantes del Pro- 
fesor Hayek en la consolidacion de los estudios matematicos en Canarias y, por tanto, de la moder- 
nizacion de la ULL. Primero conviene recordar que estos estudios comenzaron en la universidad 
lagunera en el curso 1969-70, cuando el Profesor Joaquin Cascante logr6 que el Ministerio de Edu- 
cacion autorizara la imparticion de las asignaturas correspondientes al segundo y tercer cursos. Estos 
cursos, junto con el Selectivo de Ciencias o de Escuelas Técnicas, conformaban el primer ciclo de 
la licenciatura de Matematicas. Cuando el Profesor Cascante se traslado a la Universidad de Barce- 
lona, quedo como unico Catedratico de Matematicas en la ULL el Profesor Hayek, quien hubo de 
emplear todas sus influencias —a la sazon era Decano de la Facultad de Ciencias— para que el Mi- 
nisterio extendiera aquella autorizacion a las disciplinas de los cursos cuarto y quinto, es decir, del 
segundo ciclo. Asi consigui6 que la licenciatura en Matematicas se pudiera realizar enteramente en 
nuestra universidad. Ello conllevo, de una parte, una espectacular mejora en la docencia de las ma- 
tematicas en Canarias, pues pronto los institutos de bachillerato empezaron a recibir especialistas 
en esa materia y, de otra, facilitaron la incorporacion de la licenciatura de Fisica a la lista de titu- 
laciones de la ULL y al inicio de la investigacion en diferentes areas de las Matematicas. 

En segundo lugar, otra de las contribuciones mas notables de D. Nacere —asi le llamaban 
sus alumnos— fue la consecucion del nuevo edificio para las facultades de Matematicas y Fisica. 
Una tarea en absoluto facil, porque la politica del equipo rectoral de aquella época era que las aulas 
de clase estuvieran en el conocido como “Edificio Calabaza” —donde ya se encontraban, por 
cierto— y aprovechar los barracones de la primera sede el Instituto de Astrofisica de Canarias 
(IAC), que se trasladaba por entonces a su actual ubicacion en el barrio de Gracia, para despachos 
de los profesores. Estos barracones eran autoconstrucciones obsoletas y desvencijadas, por lo que 
no constituian ninguna solucion. Por fin, siendo Rector de la ULL el Profesor José Carlos Alberto 
Bethencourt, en el afio 1986 se acordo iniciar la construccion de un nuevo edificio para las facul- 
tades de Matematicas y Fisica en el solar dejado libre por el IAC. Esta edificacion constaba de tres 
plantas: la baja, para laboratorios; la primera, con aulas de clase, aula magna y conserjeria; la se- 
gunda, para biblioteca y sala de estudios. Hubo que seguir negociando hasta anadir tres plantas mas, 
para los distintos departamentos de Matematicas y Fisica. En 1991 se inaugura la actual sede de 
las facultades de Matematicas y Fisica, conocida como “Edificio Blanco”, una de las construccio- 
nes mas modernas y funcionales de nuestra Universidad. 


Ill 


Su campo de investigacion se centro en las funciones especiales, las transformaciones in- 
tegrales clasicas y en espacios de distribuciones, el calculo operacional, el calculo fraccionario y 
la aproximacion tipo Padé, habiendo publicado mas de un centenar de trabajos de investigacion. 

Creo escuela. Dirigié 20 tesis doctorales y 55 tesinas de licenciatura. De estos 20 doctores, 
10 son catedraticos de Universidad, 3 de Escuelas Universitaria y 7 son profesores titulares de 
Universidad. 

Fue Académico Correspondiente de la Real Academia Espanola de Ciencias Exactas, Fisi- 
cas y Naturales (2004). Recibio el Premio Canarias de Investigacion e Innovacion (1999), la Me- 
dalla de Oro de la ULL (1988) y la Gran Cruz de la Orden “Islas Canarias” (2002). 

Pero ademas de una larga, brillante y fructifera carrera universitaria, el Profesor Hayek 
desempeno un papel central en la fundacion de la Academia Canaria de Ciencias. Ciertamente, fue 
su perseverancia y su tenaz insistencia lo que propicid, con el apoyo de un reducido grupo de ac- 
tuales académicos, la creacion de esta institucion por parte del Gobierno de Canarias. En unas con- 
diciones lamentables, sin sede ni personal administrativo alguno, él solo, con la ayuda al principio 
del desaparecido Dr. Duchemin y mas tarde del Dr. Breton, lograron mantener viva y visible esta 
organizacion. En los ultimos afos su despacho, mas que una dependencia universitaria, parecia un 
almacén, Ileno de revistas, libros, cajas repletas de pertenencias de nuestra Academia, adosadas a 
las paredes o puestas sobre los sillones. Era practicamente imposible llegar hasta su mesa, abarro- 
tada en un auténtico caos de papeles, libretas, libros... Y, enfrente, una foto suya con el célebre 
matematico francés René Thom, creador de la teoria de las catastrofes. Resultaba aleccionador, en 
este entorno caotico, ver al tandem Hayek-Breton Ilenando sobres con invitaciones para una sesion 
académica, una convocatoria de Junta o de envio e intercambio de la Revista de la Academia (por 
cierto, 22 numeros en estos momentos). O solicitando subvenciones al Gobierno de Canarias, Ca- 
bildo de Tenerife y CayaCanarias... 

Lamentablemente fallecié sin ver cumplido su deseo de que la Academia dispusiese de un 
local, de una sede minimamente decente, lo que resulta vital para la buena organizacion y super- 
vivencia de esta institucion. 

Comparti con el Maestro 43 anos de mi vida universitaria, contando desde mi etapa de 
alumno de su asignatura Analisis Matematico III (Ecuaciones Diferenciales) y puedo dar fe de su 
entrega, dedicacion, preparacion y capacidad de trabajo, asi como de su bonhomia y actitud dia- 
logante y respetuosa con todo el mundo, independientemente de su ideologia. Quizas por ello dis- 
fruto hasta el final de su vida del aprecio y carino no sdlo de sus alumnos sino de todos los 
profesores y personal universitario. 

Llamaba poderosamente la atencion su vitalidad y espiritu de superacion ante los numero- 
sos achaques que sufri0, especialmente en los Ultimos afios. ;Tardaba casi media hora en llegar 
desde el aparcamiento de las facultades de Matematicas y Fisica hasta su despacho, pero no fallaba: 
venia a la Facultad casi todos los dias hasta que cumplié 88 anos! Un ejemplo para todos. 

Con su desaparicion la ULL pierde a una de sus figuras mas representativas: un excelente 
docente, un investigador prestigioso y una persona de una gran dimension humana. Y la Academia, 
a su gran baluarte y principal valedor. Porque el Profesor Hayek era un punto de referencia en la 
sociedad canaria, particularmente de la tinerfefia. Su obra esta ahi. Nosotros estamos obligados a 
seguir su estela y a continuar trabajando con el entusiasmo y energia que le caracterizaban. 

Descanse en paz. 


José M. R. Méndez Pérez 


Presidente en funciones de la 
Academia Canaria de Ciencias 
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CURRICULUM SINTETIZADO DEL DR. D. NACERE HAYEK CALIL 


SINOPSIS BIOGRAFICA 


De padres libaneses, nace en Santa Cruz de Tenerife el 15 de septiembre de 1922. Efectuo 
sus primeros estudios en el Colegio San Ildefonso de Santa Cruz de Tenerife. Curso los estudios 
de Bachillerato en los Institutos de Ensenanza Media de la plaza de Ireneo Gonzalez de Santa Cruz 
y en el Cabrera Pinto de La Laguna. Realizo la Licenciatura en Ciencias Matematicas en la Uni- 
versidad de Barcelona. 


DOCENCIA 


Doctor en Ciencias Matematicas (sobresaliente cum laude) por la Universidad de Barcelona. 

Profesor Encargado de la Catedra de Matematicas del Instituto Cabrera Pinto de La La- 
guna (1959, 1960), de la Escuela Técnica de Aparejadores de La Laguna (desde 1960 hasta el 
ano1966) y de la Escuela Superior de Nautica (anos 1964 y 1965). 

Profesor de Matematicas de la Facultad de Ciencias de la Universidad de La Laguna desde 
1957 a 1967 (Encargado de Catedra en los afos 1960, 1961, 1962, 1963 y 1964). Profesor Ad- 
junto de Matematicas de la Universidad de La Laguna (1965, 1966). Catedratico de la Universi- 
dad de Sevilla (anos 1967 y 1968). 

Catedratico de la Universidad de La Laguna desde el curso 1968-69 hasta su jubilacion 
(1987). Creador e impulsor de la Facultad de Matematicas de la citada Universidad. 

Como Delegado del Rector de La Laguna fue el primer Director que puso en marcha las Es- 
cuelas Técnicas Superiores de Ingenieria y Arquitectura (actualmente Universidad de Las Palmas 
de Gran Canaria) (1969-70). 

Director del Departamento de Analisis Matematico (1970 hasta 1987) e impulsor de seis li- 
neas de investigacion en los siguientes campos: Funciones especiales (clases tipo Bessel); Trans- 
formaciones integrales (tipo Hankel) en espacios de distribuciones; Calculo Operacional; 
Operadores diferenciales en Calculo Fraccionario; Aproximacion Padé; tratamiento numérico de 
ecuaciones funcionales. 

Decano de la Facultad Ciencias (Secciones de Quimicas, Biologicas y Matematicas) de la 
Universidad de La Laguna de 1971 a 1975. 

Decano de la Facultad de Matematicas desde su creacion (1978-1987). 


INVESTIGACION 


Ha dirigido 20 tesis doctorales (6 de ellas con Premio Extraordinario) y unas 55 tesinas de 
licenciatura. De estos doctores, 13 son hoy catedraticos de universidad (incluidos 3 de Escuela 
Universitaria). Los demas son actualmente profesores titulares universitarios. 

Autor de 8 obras: Una introduccion al Analisis Matematico (1988), Ecuaciones diferencia- 
les integrables mediante funciones de Bessel-Clifford (1989), Transformadas integrales para las 
funciones de Bessel-Clifford (1985), “Historia de la Facultad de Matematicas” (tomo III, vol. I, en 
Historia de la Universidad de La Laguna, 1998, Litografia Romero), Los origenes de la matema- 
tica moderna (1975), Tablas de las funciones de Bessel-Clifford (1970), Estudio de una ecuacion 
diferencial relacionada con la de Bessel (1967). Actualmente pendiente de publicacion una mono- 
grafia sobre Las funciones de Bessel-Clifford: teoria y aplicaciones (aproximadamente 400 paginas). 
Autor de mas de 100 articulos de investigacion publicados en revistas especializadas. 

Autor de casi 400 trabajos de recension y critica en las revistas de mayor relevancia mun- 
dial: 191 en Mathematical Reviews (EE.UU.) y 173 en Zentralblatt fiir Mathematik (Alemania). 

Miembro del Consejo Editorial de varias revistas internacionales de Matematicas y referee 
de numerosas publicaciones. 


Sus trabajos son citados en diversas obras (V. Kiryakova, 1994; S.B. Yakuvovich, 1996;.A. 
Kilbas, Rodriguez Vidal, etc.); revisiones y articulos de investigacion por autores y/o grupos de va- 
rios paises (H.M. Srivastava, Harold Exton, S. Kalla, entre otros) y en muchos articulos recientes 
se exponen y manejan resultados de varios trabajos suyos. La Universidad de La Laguna edito 
(1990) una obra homenaje en la que se incluyen aportaciones de destacados profesores y autores 
dedicandole articulos de investigacion para rendir tributo a su personalidad cientifica y académica. 

Director-Editor de la Revista de la Academia Canaria de Ciencias (1989-2012). 

Coeditor de algunas obras, entre ellas Extrapolation and Rational Approximation, Inter. 
Math Sci., v. 3 (1992), Baltzer, Basel (Switzerland). 


OTRAS ACTIVIDADES DOCENTES E INVESTIGADORAS 


Ha impartido cursos de Doctorado tanto en la Universidad de La Laguna como en la de Las 
Palmas de Gran Canaria. Asimismo, desde 1972 hasta 1987 desarrollo cursos de formacion y ac- 
tualizacion del profesorado (ICES La Laguna y Las Palmas). 

Ha pronunciado numerosas conferencias y dirigido seminarios de matematicas en diversas 
universidades espanolas y centros educativos por expresa invitacion. 

Ha formado parte de numerosos tribunales de catedras de universidad, profesores agrega- 
dos y titulares universitarios, asi como de tesis doctorales, la mayoria de ellos como presidente. 
Igualmente ha presidido un buen numero de comisiones organizadoras de congresos matematicos. 

Ha participado y presentado comunicaciones en multiples congresos y simposios naciona- 
les, asi como en congresos internacionales de matematicas (Francia, Portugal, Luxemburgo, Rusia, 
Cuba: tic: ). 

- Director responsable de Acciones Integradas (investigaciOn) con varias universidades extranje- 
ras (Lille, Oporto, entre otras). 

- Coordinador del C.O.U. de Matematicas del Distrito Universitario de La Laguna (1971-1995). 

- Organizador de las Olimpiadas Matematicas en Canarias (1971-1998). 

- Vicepresidente de la Real Sociedad Matematica Espanola (Distrito de La Laguna) (1970-1998). 

- Medalla de Plata de la R.S.M.E., 2002. 

- Miembro de varias sociedades internacionales de matematicas, asi como de diversas sociedades 
y corporaciones culturales canarias: Instituto de Estudios Canarios, Real Sociedad Economica de 
Amigos del Pais, Liceo Taoro (Socio de Honor), Hidalgos de Nivaria, y otras. 


DISTINCIONES Y NOMBRAMIENTOS 


- Profesor Emérito de la Universidad de La Laguna (1987-2010). 

- Medalla de Oro de la Universidad de La Laguna (1988). 

- Premio Canarias de Investigacion e Innovacion (1999). 

- Gran Cruz de la Orden “Islas Canarias” (Gobierno Autonomo Canario, 2002). 

- Presidente de la Academia Canaria de Ciencias (1987- 2012). 

- Académico Numerario (fundador) de la Academia Canaria de Ciencias (1987-2012). 

- Académico Numerario de la Real Academia de Medicina de Canarias (1985-2012). 

- Académico Correspondiente de la Real Academia Espafiola de Ciencias Exactas, Fisicas y Na- 
turales (2004). 

- Académico Correspondiente de la Real Academia Nacional de Medicina (1986-2012). 

- Académico Correspondiente de la Real Academia Sevillana de Ciencias (1991-2012). 

- Académico Correspondiente de la Real Academia de Ciencias Exactas, Fisico-Quimicas y Na- 
turales de Zaragoza (1992-2012). 

~ - Miembro de Honor de la Sociedad Espanola de Investigacion Operativa (1978). 
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RESUMEN 


Siete especies pertenecientes al suborden Leptolaimina fueron colectadas durante un 
estudio ecologico de los fondos blandos en la costa sur de la isla de Tenerife (islas Canarias). 
Dos de estas especies (Dasynemoides sp. y Metadasynemella sp.) fueron determinadas a nivel 
genérico por la falta de material en buenas condiciones. Las especies restantes fueron Cama- 
colaimus tardus De Man, 1889, Ceramonema yunfengi Platt & Zhang, 1982, Diodontolaimus 
sabulosus Southern, 1914 Tarvaia aff. peruvensis Nichols & Musselman, 1979 y Southernia 
zosterae Allgen, 1929. Se realiza una descripcion detallada, figuras y datos meristicos de cada 
una de las especies, asi como datos autoecologicos de las localidades de muestreo. 

Palabras clave: Nematoda, Leptolaimina, vida libre, fondos blandos, Tenerife, islas 
Canarias. 


ABSTRACT 


Seven species belonging to the suborder Leptolaimina were collected during an eco- 
logical study of the soft-bottoms on the south coast of Tenerife, Canary Islands. Two of these 
species (Dasynemoides sp. Metadasynemella sp.) were determined to genus level due to the 
lack of material in good conditions. The remaining species were Camacolaimus tardus De 
Man, 1889, Ceramonema yunfengi Platt & Zhang, 1982, Diodontolaimus sabulosus Southern, 
1914 Tarvaia aff. peruvensis Nichols & Musselman, 1979 and Southernia zosterae Allgen, 
1929. Descriptions, figures and meristic data of each species are presented, as well as, auto- 
ecological data of the sampling stations. 

Key words: Nematoda, Leptolaimina, Free-living, soft-bottoms, Tenerife, Canary Islands. 


INTRODUCTION 


The suborder Leptolaimina Lorenzen, 1981 comprises a heterogeneous group of gen- 
era with rather few characters in common, that are all those taxa of the order Chromadorida 
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which do not belong to the suborders Chromadorida and Desmoscolecina (Lorenzen [9]). 
Some common features could be cuticle always striated, labial sensilla minute or inconspic- 
uos, outer labial and cephalic setae in different circles and cephalic ones usually longer than 
outer labial setae. In addition, amphids are ventrally-spiral or non-spiral, buccal cavity minute 
and, in most of the cases, tubular. Males have two testes and females two ovaries. 

During an ecological study of the intertidal and shallow subtidal soft-bottoms from 
two stations on the south coast of Tenerife, several specimens belonging to the suborder Lep- 
tolaimina were collected. A more detailed study revealed that those individuals belong to 7 dif- 
ferent taxa: Camacolaimus tardus De Man, 1889, Ceramonema yunfengi Platt & Zhang, 1982, 
Dasynemoides sp., Diodontolaimus sabulosus Southern, 1914, Metadasynemella sp., South- 
ernia zosterae Allgen, 1929 and Tarvaia aff. peruvensis Nichols & Musselman, 1979. 


MATERIAL AND METHODS 


Samples were collected in soft-bottoms of the intertidal and shallow subtidal (3 m 
deep), of Los Abrigos (SE Tenerife) and Los Cristianos (SW Tenerife). 4.5 inner diameter 
PVC cores were taken to a depth of 30 cm in the sediment. These samples were fixed with 10% 
formaldehyde in seawater for one day and decanted through a sieve of 63 mm mesh size, and 
posteriorly preserved in 70% ethanol. Specimens were mounted in glycerine gel and drawings 
of these were done using a camera lucida on a Leica DMLB microscope equipped with No- 
marski interference contrast. All measurements are in micrometers and curves structures are 
measured along the arc. 

To assess the granulometric composition of the sediment, ca. 100 g of sediment from 
each monthly sample was oven dried at 105°C, passed through a graded series (2 mm, | mm, 0.5 
mm, 0.25 mm, 0.125 mm and 0.063 mm) of sieves, and then weighted (Buchanan [5]). The 
method of Walkley & Black [17] was used to determine the organic matter content (Yo OM) of 
the sediment. Total nitrogen (%) was determined following the Kjeldahl method (Bradstreet [4}]]). 


SYSTEMATICS 


Subclass CHROMADORIA Pearse, 1942 
Order CHROMADORIDA Chitwood, 1933 
Suborder LEPTOLAIMINA Lorenzen, 1981 
Family Leptolaimidae Orley, 1880 


Genus Camacolaimus De Man, 1889 
Camacolaimus tardus De Man, 1889 
(Fig. 1, Tab. 1y 


Camacolaimus tardus De Man [6] 184, fig. 2 a-e; Wieser [18] 27, fig. 198 a-g; Vitiello [16] 
681, fig. 24 a-d. 
Camacolaimus australis Allgen [2] 125, fig. 17 a-e. 


Meristic data and studied material.- Tenerife, Abrigos intertidal: august 2000, 1 male (311) and 1 ju- 
venile (Juvenil 1). 


Description.- Male. Body slender, tappering towards both ends. Head slightly round and not 
set off. Cuticle annulated, lacking lateral differentiation. Amphids are 46% of the correspon- 
ding body diameter in width, round and unispiral, located at | um from the anterior end. Buc- 
cal cavity narrow, with a style-like tooth. Inner and outer labial setae absent. 4 cephalic setae 
0.9 anal diameters long, located in the anterior part of the head. Subcephalic setae lacking. 
Pharynx slender and cylindrical. 

The reproductive system is diorchic with two anterior testes. Spicules 1.4 anal diam- 
eters long, paired, arcuated and without capitulum. Gubernaculum 0.6 anal diameters long, 
with a dorsoventrally directed apophysis. Precloacal supplements absent. Tail 4.4 anal diam- 
eters long, cylindrical with posterior tip consisting of thin cuticle. Caudal setae lacking. Spin- 
neret developed. 


Discussion.- Canarian specimens present a larger gubernaculum and a dorsolaterally directed 
apophysis, being dorsocaudally directed in individuals from other geographical areas. Cephalic 
setae are larger (0.9 cephalic diameters) compared to british specimens (0.6 cephalic diame- 
ters) (Platt & Warwick [12]). 


Total body length 


a 335 

b 5.9 

c a 
Cephalic diameter 39.3 
Outer labial setae TA 
Cephalic setae 8.6 
Buccal cavity diameter 7 
Amphid diameter a 
Amphid height SJ 
Amphid from anterior 4.3 
Pharynx length 221.4 
Pharynx cbd 393 
Maximum body diameter 39.3 
Spicule length 
Gubernaculum length 

5° 
Tail length 85.7 
Anal body diameter 32:} 

¢ | 


Spicule length/Tail length 


Table 1.- Measurements of Camacolaimus tardus in um. 


Ecology.- This species was collected in medium sands (Qs, = 0.38), with a very good selec- 
tion (Sp = 0.87). The organic matter content was 1.11% and carbonates percentage was 5.13%. 


13 


Distribution.- Cosmopolitan (Lorenzen [9]). This species is first recorded from the Canary Islands. 


Figure 1.- Camacolaimus tardus. Male. A. Anterior end. B. Posterior end. Scale A = 12 um, B = 19 um. 


Diodontolaimus sabulosus Southern, 1914 
(Fig. 2, Tab. 2) 


Diodontolaimus sabulosus Southern [15] 31, fig. 11; Platt & Warwick [12] 420, fig. 196; 
Palacin [11] 319. 


Meristic data and studied material.- Tenerife, Abrigos intertidal: june 2000, 1 male (41) and 1 juve- 
nile (Juvenile 1), april 2001, 1 male (42). 


Description.- Male: Body slender, attenuating on both ends. Head set off. Cuticle annulated, 
without lateral differentiation. Amphids 26% of the corresponding body diameter in width, 
unispiral, located at 2 um from the anterior end. Buccal cavity conical, with a noticeable dorsal 
tooth. Inner and outer labial setae lacking. 4 cephalic setae 0.9 cephalic diameters long, situated 
in the median part of the head. Subcephalic setae absent. Ventral gland and nerve ring not seen. 

Reproductive system not discernible. Spicules | anal diameter long,-paired, arcuated 
with a capitulum. Gubernaculum 0.3 anal diameters long, with a dorsoventrally directed 
apophysis. 13 precloacal supplements 23 um long, being the posteriormost located at 29 um 
from the cloaca. Tail 1.8-2.1 anal diameters long, conical with an acuminated tail tip. Caudal 
setae lacking. Spinneret inconspicuous. 


Discussion.- Canarian specimens bear 13 precloacal supplements, being observed 9 or 11 
precloacal supplements in this species (Southern [15]; Vitiello [16]). Moreover, a papilla lo- 
cated between 4°-5° precloacal supplement (Vitiello [16]) is lacking in the studied material. 


Ecology.- This species was collected in medium sands (Qs, = 0.32-0.36), with a very good se- 
lection (S,) = 0.79-0.84). The organic matter content ranged from 0.96% to 1.30% and car- 
bonates percentage varied between 4.44% and 6.15%. 

- Distribution.- Amphiatlantic (Hopper & Myers [7]; Platt & Warwick [12]). Mediterranean 
Sea (Palacin [11]). 


Total body length 


a 26.7 
b 7.5 
c pA OS 
Cephalic diameter 
10 
Cephalic setae 
17.1 
Buccal cavity diameter 4.3 
Amphid diameter zw 
Amphid height 4.3 
Amphid from anterior 0 
Pharynx length 214.3 
Pharynx cbd 57.1 
Maximum body diameter 60 
Spicule length 
Gubernaculum length 
3° 
Tail length 75 
Anal body diameter 53.6 
ef 1.4 


Spicule length/Tail length 


Table 2.- Measurements of Diodontolaimus sabulosus in um. 


Distribution.- This species is first recorded from the Canary Islands. 


Figure 2.- Diodontolaimus sabulosus. Male. A. Anterior end. B. Posterior end. Scale A= 10 um, B = 15 um. 
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Family Tarvaiidae Lorenzen, 1981 


Tarvaia aff. peruvensis Nichols & Musselman, 1979 


(Fig. 3; Tab. 3) 


Tarvaia peruvensis Nichols & Musselman [10]: 125, fig. 1 a-c; Lambshead [8]: 67, fig. 8 a-f. 


Meristic data and studied material.- Tenerife, Abrigos subtidal: june 2000, | juvenile (Juvenile 1). 


Description.- Juvenil: Body slender, tappering towards both ends. Head round, slightly set off 
with a cephalic capsule. Cuticle ornamented with transversal annulations, lateral differentia- 
tion lacking. Amphids are 86% of the corresponding body diameter in width, large, “U-in- 
verted” shape, located at 4 um from the anterior end. Buccal cavity small and enlarged, without 
noticeable teeth. Inner and outer labial setae absent. 4 cephalic setae 1.3 head diameters long, 
situated in the anterior half of the cephalic capsule. Subcepahlic setae lacking. Pharynx slen- 


der and cylindrical. 

Reproductive system not devel- 
oped. Precloacal supplements absent. 
Tail 3.9 anal diameters long, cylindrical, 
with posterior tip truncated. Caudal setae 
lacking. Spinneret developed. 
Discussion.- The examined specimen 
closely resembles Yarvaia peruvensis 
Nichols & Musselman, 1979 in amphid 
shape, the presence of a anterior cuticu- 
larized shield and having amphids inside 
the cephalic capsule. This species was 
determined as Jarvaia aff. pruvensis due 
to the lack of adult specimens. 


Ecology.- This species was collected in 
medium sands (Qs, = 0.26), with a very 
good selection (Sj = 0.75). The organic 
matter percentage was 1.54% and 6.84% 
of carbonates content. 


Distribution.- East Pacific (Nichols & 
Musselman [10]). This species is first 
recorded in the Atlantic Ocean. 


Total body length 


Cephalic diameter 
Inner labial setae 


Cephalic setae 


Amphid height 
Amphid from anterior 


Pharynx cbd 
Maximum body diameter 
Vulva from anterior 
% V 
Spicule length 
Gubernaculum length 
+ 
Tail length 
Anal body diameter 
ve 
Spicule length/Tail length 


Total body length 


Juvenile 1 


129 
18.6 
3.9 


Table 3.- Measurements of Zarvaia aff. peruvensis in um; 


nd= no discernible. 


Figure 3.- Zarvaia aff. peruvensis. Juvenil. A. Anterior end. B. Posterior end. Scale = 15 um. 


Family Aegialoalaimdae Lorenzen, 1981 
Southernia zosterae Allgen, 1929 
(Fig. 4, Tab. 4) 


Southernia zosterae Allgen [1] 427, fig. 3; Allgen [3] 148, fig. 74 a, b. 
Southernia rubra Schulz [14] 405, fig. 41 a-e. 


Meristic data and studied material.- Tenerife, Abrigos subtidal: october 2000, 1 male (< 1). 


Description.- Male: Body slender, slightly tappering towards both ends. Head round and not 
set off. Cuticle annulated with transversal striations, lacking lateral differentiation. Amphids 
are 63% of the corresponding body diameter in widht, simple, strongly cuticularised (in 
plaque) and round, located at 5 um from the anterior end. Buccal cavity minute and unarmed. 
Inner and outer labial setae absent. 4 cephalic setae 0.5 head diameters long, located at the me- 
dian part of the head. Subcephalic setae absent. Pharynx short, poorly developed and without 
define posterior bulb. 

Reproductive system not discernible. Spicules 0.4 anal diameters long, paired, arcu- 
ated, proximally cephalated. Tail 2.3 anal diameters long, cylindrical with a rounded posterior 
tip. Precloacal supplements and caudal setae absent. Spinneret poorly developed. 


Discussion.- This species is characterized by having an amphid in plaque, gubernacular 
apophyses dorsocaudally directed and tail cylindrical with a rounded end. 


Ecology.- This species was collected in fine sands (Qs) = 0.24), with a very good selection (Sp 
= 0.73). The organic matter content was 0.51% and 4.61% of carbonates percentage. 


Distribution.- East Atlantic Ocean (Platt & Warwick [12]). This species is first recorded in 
the Canary Islands. 


Total body length 1342.9 
a St 
b 30.3 
c 15.9 
Cephalic diameter 20 
Cephalic setae 10 
Amphid diameter 229 
Amphid height 21 
Amphid from anterior TA 
Pharynx length 44.3 
Pharynx cbd 329 
Maximum body diameter 42.9 
Spicule length 
Gubernaculum length 47 
s 20 
Tail length 1.3 
Anal body diameter 84.3 
eG 36 
Spicule length/Tail length 23 


Total body length 


Table 4.-. Measurements of Southernia zosterae in um. 


Figure 4.- Southernia zosterae. A. Anterior end. B. Posterior end. Scale A = 25 um, B = 32 um. 
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Family Ceramonematidae Cobb, 1933 
Ceramonema yunfengi Platt & Zhang, 1982 
(Fig. 5, Tab. 5) 


Ceramonema yunfengi Platt & Zhang [13]: 236, fig. 5; Platt & Warwick [12]: 466, fig. 219. 
Meristic data and studied material.- Abrigos subtidal: july, | female (¥1), october, 1 female ( 2). 


Description.- 

Female: Body slender, attenuating on both ends. Head slightly round, not set off and with a 
cephalic capsule. Cuticle ornamented with transversal ridges, lateral differentiation lacking. 
Amphids are 30% of the corresponding body diameter in width, “U-inverted” shape, located 
at 16 um from the anterior end. Buccal cavity and inner labial setae absent. 6 outer labial setae 
0.7 cephalic diameters long and 4 cephalic setae 0.8 cephalic diameters long, situated in the 
media part of the head capsule. Subcephalic setae lacking. Pharynx slender and cylindrical. 
Reproductive system not discernible. Vulva located at the level of the 38% of the total body 
length. Tail 3.8-5.4 anal diameters long, slender and cylindrical, with conical posterior tip. 
Caudal setae absent. Spinneret poorly developed. 


V2 
Total body length 1671.4 
a 34.9 
b 12.8 
c e227 
Cephalic diameter Gi 
Inner labial setae 21.4 
Cephalic setae mz9 
Subcephalic setae 15 
Amphid diameter 10 
Amphid height 10.7 
Amphid from anterior 14.3 
Pharynx length 14.3 
Pharynx cbd 130.7 
Maximum body diameter 28.9 
Vulva from anterior 47.8 
%V nd 
Spicule length nd 
Tail length 
Anal body diameter 137.1 
oy 35.4 
Spicule length/Tail length 3.8 


Table 5.- Measurements of Ceramonema yunfengi in um; nd= no discernible. 
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Discussion.- This species is characterized by having amphids “U-inverted” shape, cuticular 
ornamentation formed by ridges, and by the outer labial and cephalic setae arrangement. Ca- 
narian specimens have a De Man index (a= 28-35) shorter than british individuls (a=54-78), 
and females tail length (4-5 anal diameters long) are less developed than british ones (11-12 
anal diameters long) (Platt & Zhang [13]). 


Figure 5.- Ceramonema yunfengi. Male. A. Anterior end. B. Posterior end. Scale = 12 um. 


Ecology.- This species was recorded in median sands (Qs, = 0.24), with a very good seclec- 
tion (Sp = 0.73-0.75). The organic matter content ranged from 0.51% to 0.78% and carbon- 
ates percentage varied between 4.61% and 5.47%. 


Distribution.- East Atlantic (Platt & Zhang [13]). This species is first recorded in the Canary 
Islands. : 


Dasynemoides sp. 
(Fig. 6, Tab. 6) 


Meristic data and studied material.- Tenerife, Cristianos subtidal: october 2000, 1 female (9 1). 


Description.- 

Female: Body slender, tappering towards both ends. Head round, slightly set off, with a cephalic 
capsule. Cuticle ornamented with transveral striations. Amphids 40% of the corresponding 
body diameter in width, unispiral and located at 10 um from the anterior end. Buccal cavity and 
inner labial setae lacking. Six outer labial setae, 1.1 cephalic diameters long. Four cephalic 
setae, 1.6 head diameters long, situated in the median part of the cephalic capsule. Subcephalic 
setae absent. Pharynx slender and cylindrical. Ventral gland and nerve ring not seen. 
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The reproductive system is diorchic 
with two reflexed ovaries. Vulva located 
at the level of 56% of the total body length. 
Tail 5.5 anal diameters long, cylindrical, 
with round posterior end. Caudal setae ab- 
sent. Spinneret poorly developed. 


Discussion.- The studied specimen re- 
sembles Dasynemoides albaensis (War- 
wick & Platt, 1973) in total body length 
and the arrangement of outer labial and 
cephalic setae as well as in amphid size 
and shape. However, females of D. al- 
baensis present a larger and more cuticu- 
larized cephalic capsule. Canarian 
specimen was determined to genus level 
due to former reasons and due to the lack 
of males in good conditions. 


Ecology.- This species was collected in 
fine sands (Qs, = 0.16), with a very good 
selection (Sp) = 0.58). The organic matter 
percentage was 0.67% and carbonates 
content was 24.52%. 


Distribution.- This genus is first 
recorded in the Canary Islands. 


Total body length 7 

a 35.3 

b 10.2 

c 15.7 
Cephalic diameter 1] 
Outer labial setae 12 
Cephalic setae 18 
Amphid diameter a7 
Amphid height 10 
Amphid from anterior 15.7 
Pharynx length 135.7 
Pharynx cbd 32.1 
Maximum body diameter 39.3 
Vulva from anterior 771.4 

% V 55.7 
Tail length 88 
Anal body diameter 16 

e 5.5 


Spicule length/Tail length 


Figure 6.- Dasynemoides sp. Female. A. Anterior end. B. Posterior end. Scale A= 15 um, B = 30 um. 
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Metadasynemella sp. 
(Fig. 7, Tab. 7) 


Meristic data and studied material.- Tenerife, Abrigos intertidal: november 2000, 1 female (21); Cris- 
tianos subtidal: february 2001, 1 female (22). 


Description.- 
Female: Body slender, tappering towards posterior end. Head not round, not set off with a de- 
veloped cephalic capsule. Cuticle ornamented with transversal striations. Amphids are 24% 
of the corresponding body diameter, round and simple, located at 14 um from the anterior 
end. Buccal cavity and inner labial setae absent. Outer labial and cephalic setae situated in the 
same level. Outer labial setae 0.6 cephalic diameters long and 4 cephalic setae 0.2 cephalic 
diameters long, located at the anterior part of the head capsule. Subcephalic setae lacking. 
Pharynx slender and cylindrical. Ventral gland and nerve ring not seen. 

Reproductive system and vulva not discernible. Tail 4.6 anal diameters long, cylindri- 
cal with acuminated posterior tip. Caudal setae absent. Spinneret poorly developed. 


Total body length 
a 43.3 
b 14.9 
c 13.7 
Cephalic diameter 24.6 
Cephalic setae 14.3 
Subcephalic setae Sed 
Amphid height 11.4 
Amphid from anterior 10 
Pharynx length 14.5 
Pharynx cbd 125 
Maximum body diameter 35:7 
Vulva from anterior 42.9 
% V 
Spicule length nd 
Gubernaculum length nd 
2 
Tail length 
Anal body diameter 1351 
c= 28.7 


Spicule length/Tail length 


Table 7.- Measurements of Metadasynemella sp in um. 


Discussion.- The studied specimens are closely related to Metadasynemella picrocephala 
(Haspeslagh, 1973) in amphid shape and cephalic setae length. However, M. picrocephala 


Zz 


has a more cuticularised cephalic capsule and broaden transversal striations. The remaining 
species of the genus are characterized by having shorter cephalic setae (< 0.5 head diameters 
long) and amphids “U-inverted” shape. Canarian specimen has been determined to genus 
level due to the lack of males. 


Ecology.- This species was recorded in the intertidal of Los Abrigos in medium sands (Qs, = 
0.38), with a very good selection (S, = 0.87). The organic matter content was 1.07% and 
5.12% of carbonates percentage. In the subtidal of Los Cristianos was recorded in fine sands 
(Qs) = 0.18), with a very good selection (Sp = 0.73). The organic matter content was 0.33% 
and 23.08% of carbonates percentage. 


Distribution.- This genus is first recorded in the Canary Islands. 


Figure 7.- Metadasynemella sp. Female. A. Anterior end. B. Posterior end. Scale A= 20 um, B = 25 um. 
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RESUMEN 


Se recolecta por primera vez para el océano Atlantico la especie de nematodo Acan- 
thoparynx affinis Marion 1870, anteriormente recolectada en el mar Mediterraneo. Se rea- 
liza una descripcion de la especie, y se detallan las medidas de los caracteres taxonomicos 
mas importantes. Ademas, se muestran datos sobre los factores sedimentarios de la locali- 
dad de estudio. 

Palabras clave: Nematoda, Desmodoridae, Acanthopharynx, vida libre, Tenerife, islas 
Canarias. 


ABSTRACT 


The nematode species Acanthoparynx affinis Marion 1870 is collected for the first 
time in the Atlantic Ocean, formerly only recorded in the Mediterranean Sea. A description 
and measurements of the most important taxonomical characters are presented. Furthermore, 
abiotic data of the sampling station are reported. 

Key words: Nematoda, Desmodoridae, Acanthopharynx, free-living, Tenerife, Canary 
Islands. 


1. INTRODUCTION 


The genus Acanthopharynx Marion, 1870 is characterized by having a set off head and 
developed cephalic capsule. 4 outer labial setae located at the median region of the head, 
sometimes at the same level as cephalic ones. Amphids situated in the cephalic capsule. Pre- 
cloacal supplements tubular. Males with one reflexed testis and females with two reflexed 
ovaries. This genus resembles Desmodora, however, oesophageal bulb is very long, almost 
half length of oesophagus in Acanthopharynx (Platt & Warwick [3]). The most important tax- 
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onomic characters of this genus are (i) pre- and postoamphidial setae, (ii) amphid size, (iii) 
presence or not of supplements and postanal papillae (Wieser [6]). 

Up to now, the genus Acanthopharynx Marion, 1870 comprises 12 species: A. affinis 
Marion, 1870, A. brachycapitata (Allgen, 1947), A. denticulata Wieser, 1954, A. japonica 
Steiner & Hoeppli, 1926, A. merostomacha (Steiner, 1921), A. micans (Eberth, 1873), A. mi- 
cramphis Stekhoven, 1942, A. nuda (Cobb, 1920), A. perarmata Marion, 1870, A. rigida 
Stekhoven, 1950, A. setosissima Stekhoven, 1943 and A. similis (Allgen, 1932). 


2. MATERIAL AND METHODS 


Samples were collected in the intertidal and shallow subtidal soft-bottoms of Los Abri- 
gos (SE Tenerife) and Los Cristianos (SW Tenerife). PVC cores of 4.5 cm of inner diameter 
were taken to a depth of 30 cm in the sediment. These samples were fixed with 10% formalde- 
hyde in seawater for one day and decanted through a sieve of 63 mm mesh size, and posteri- 
orly preserved in 70% ethanol. Specimens were mounted in jelly glycerine gel and drawings 
of these were done using a camera lucida on a Leica DMLB microscope equipped with No- 
marski interference contrast. All measurements are in micrometers and curves structures are 
measured along the arc. 

Abbreviations used in the text are: a, body length divided by maxium body diameter; b, 
body length divided by pharyngeal length; c, body length divided by tail length; c’, tail length 
divided by anal body diameter; cbd, corresponding body diameter; m, male; s’, spicule length di- 
vided by anal body diameter; %oV, position of vulva as a percentage of body length from anterior. 


3. SYSTEMATICS 


CHROMADORIDA Chitwood, 1933 
CHROMADORINA Filipjev, 1928 
DESMODORIDAE Filipjev, 1922 
Acanthopharynx Marion, 1870 


Acanthopharynx affinis Marion, 1870 
(Fig. 1, Tab. 1) 


Acanthopharynx affinis Marion [1]: 36-37, pl. K, fig. 4-4b; Schuumars-Stekhoven [4]: 243, 
fig. 13a-c; Palacin [2]: 33, fig. 2e-f. 


Meristic data and studied material.- Abrigos intertidal: november 2000, | male (m1); Cristianos in- 
tertidal: august 2000, 1 ‘male (m2); Cristianos subtidal: october 2000, 1 male (m3). 


Description.- 

Male: Body slender and tappering towards both ends. Head slightly round, not set off and 
cephalic capsule evident. Cuticle with fine transversal striations, lateral differentiation absent. 
Amphids are 25% of the cbd, unispiral, located at 5 um from anterior end. Buccal cavity 
small, with one noticeable dorsal tooth. Inner labial setae absent. Outer labial and cephalic 
setae equal, 0.3 cephalic diameters long, very numerous (20-30). These setae are situated at 
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the same level and located in the 
median part of the head capsule. 


Subcephalic setae 4-7 um long, situ- Total body length 1800 
ated at 6-12 um from the body a 25.2 
anterior end. Pharynx slender and b 7.5 
cylindrical. Oesophageal bulb very c 20.3 
long. Ventral gland and nerve ring Cephalic diameter 30 
not seen. Inner labial setae 40 

The reproductive system is Outer labial setae — 
monorchic with one reflexed testis. Cephalic setae 7.1 
Spicules are | anal diameter long, Subcephalic setae 10 
paired and arcuated, with a capitu- Buccal cavity diameter 4 7.1 
lum. Gubernaculum 0.4 anal diame- Amphid diameter a 10 
ters long, small and without apoph- Amphid height 8.6 8 
ysis. 9-14 tubular _ precloacal Amphid from anterior 4.3 4 
supplements. Tail 1.5 anal diameters Pharynx length 5.7 8 
long, short and conical with trun- Pharynx cbd 239.3 
cated posterior tip. Caudal setae lack- Maximum body diameter 57.1 60.7 
ing. Spinneret inconspicuous. Vulva from anterior 60.3 71.4 

% V 

Discussion.- The different species Spicule length 43 50.2 
belonging to the genus Acan- Gubernaculum length 24.3 35.7 
thopharynx can only be distin- s” I 1.1 
guished after subtile taxonomic Tail length 63 88.6 
characters, since they resemble each Anal body diameter I 53.6 
other very much (Schuurmas- €; 1.5 1.6 
Stekhoven [5]). However, canarian Spicule length/Tail length 0.7 0,7 


specimens fit well with mediter- 

ranean individuals (Palacin [2]) Table 1.- Measurements of Acanthopharynx affinis Marion, 1870 
though several differences can be 9‘ #™ 

discerned between them. The 

spicules in canarian specimens are less developed than mediterranean individuals, as well as, 
the development of the capitulum (anterior end of the spicules). Gubernaculum is slender in 
canarian specimens and almost triangular in mediterranean individuals. However, the former 
differences could be partially due to a bad fixation of individuals in gelly glycerine. Moreover, 
mediterranean specimens are larger than canarian (2.45-2.93 vs 1.44-2.03 mm), thus, there 
are differences in De Man indexes between both groups. 


Ecology.- In Los Abrigos intertidal this species was collected in well sorted medium grained 
sands with an organic matter content of 0.88% and 4.44% of carbonates. In Los Cristianos in- 
tertidal this species was collected in well sorted fine grained sands with an organic matter 
content of 0.39% and 25.13% of carbonates. In the subtidal of this location, this species was 
recorded in well sorted fine grained sands with an organic matter content of 0.64% and 25.30% 
of carbonates. 


Distribution.- Mediterranean Sea (Marion [1], Schuumars-Stekhoven [4], Palacin [2]). This 
species is first recorded in the Atlantic Ocean. 
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Figure 1.- Acanthopharynx affinis Marion, 1870. Male. A. Anterior end. B. Posterior end. Scale = 30 um. 
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RESUMEN 


Se citan, por primera vez para el archipiélago canario, tres especies de nematodos per- 
tenecientes al género Sabatieria: S. celtica Southern, 1914, S. longisetosa (Kreis, 1929) y Sa- 
batieria sp., recolectadas en sedimentos intermareales y submareales someros de dos playas 
de la isla de Tenerife. Se muestran las descripciones, figuras e informacion meristica de cada 
una de las especies, asi como datos autoecoldogicos. 

Palabras clave: Nematoda, Comesomatidae, Sabatieria, fondos blandos, Tenerife, 
islas Canarias. 


ABSTRACT 


Three species of the genus Sabatieria: S. celtica Southern ,1914, S. /ongisetosa (Kreis, 
1929) and Sabatieria sp., are recorded for the first time from Canary Islands, collected from 
intertidal and shallow subtidal soft-bottoms of the island of Tenerife. Descriptions, figures 
and meristic data are reported as well as autoecological data. 

Key words: Nematoda, Comesomatidae, Sabatieria, soft-bottoms, Tenerife, Canary 
Islands. 


INTRODUCTION 


The genus Sabatieria Rouville, 1903 is characterized by having a cuticle ornamented 
with transversely punctations, lacking longitudinal rows of dots, andbuccal cavity cup-shaped. 
Cephalic setae is larger than outer labial setae. Spicules are short. Testes (in males) and ovaries 
(in females) are two, opposed and outstretched. Platt [4] divided this genus in 5 groups: 
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- Armata group. Cephalic setae long (< 1,7 cephalic diameter). Subcephalic setae pres- 
ent. Tubular precloacal supplement. 

- Celtica group. Amphids multispiral (3 rounds). Precloacal supplements conspicuous. 
Gubernacular apophysis bent. 

- Ornata group. Posterior group of more closely spaced precloacal supplements sepa- 
rated from the rest. 

- Praedatrix group. Tubular of pore-like precloacal supplements. 

- Pulchra group. Relatively few (5-9) usually conspicuous precloacal supplements. 
Paired and short subcephalic setae. 


This genus comprises so far 51 species: 

- Armata group, 6 species: S. arcuata Wieser, 1954, S. armata Gerlach, 1952, S. elon- 
gata Jayasree & Warwick, 1977, S. longispinosa Lorenzen, 1972, S. migrans Jensen 
& Gerlach, 1977 and S. supplicans Gerlach, 1956. 

- Celtica group, 4 species: S. celtica Southern, 1914, S. furcillata Wieser, 1954, S. kel- 
letti Platt, 1983, S. pisinna Vitiello, 1970, and S. strigosa Lorenzen, 1972. 

- Ornata group, 4 species: S. abyssalis (Filipjev, 1918), S. /ongisetosa (Kreis, 1929), 
S. macramphis Lorenzen, 1972 and S. ornata (Ditlevsen, 1918). 

- Praedatrix group, 30 especies. S. alata Warwick, 1973, S. ancudiana Wieser, 1954, 
S. bitumen Botelho, Da Silva, Morgado-Esteves & Fonséca-Genevois, 2007, S. con- 
icauda Vitiello, 1970, S. coomansi Chen & Vincx, 1999, S. demani Bresslau & 
Stekhoven, 1935, S. dodecaspapillata (Kreis, 1929), S. exilis Botelho, Da Silva, 
Tosta-Sobral & Fonséca Genevois, 2009, S. falcifera Wieser, 1954, S. flecha Pastor 
de Ward, 2003, S. fidelis Botelho, Da Silva, Tosta-Sobral & Fonséca-Genevois, 2009, 
S. granifer Wieser, 1954, S. heipi Chen & Vincex, 2000, S. intermissa Wieser, 1954, 
S. lawsi Platt, 1983, S. lepida (Vitiello, 1976), S. lucia Muthumbi, Soetaert & Vincx, 
1997, S. lyonessa Warwick, 1977, S. maboyae Gourbault & Vincx, 1990, S. 
parabyssalis Wieser, 1954, S. paracupida Wieser & Hopper, 1967, S. paradoxa 
Wieser & Hopper, 1967, S. paraspiculata Botelho, Da Silva, Morgado-Esteves & 
Fonséca-Genevois, 2007, S. praedatrix De Man, 1907, S. sanjosensis Pastor de Ward, 
2003, S. spiculata Botelho, Da Silva, Morgado-Esteves & Fonséca-Genevois, 2007, 
S. stekhoveni Vitiello, 1970, S. subrotundicauda Botelho, Da Silva, Morgado-Esteves 
& Fonséca-Genevois, 2007, S. triplex Wieser, 1954 and S. vasicola Vitiello, 1970. 

- Pulchra group, 7 species: S. breviseta Stekhoven, 1935, S. maboyae Gourbault & 
Vinex, 1990, S. mortenseni (Ditlevsen, 1921), S. propisinna Vitiello, 1976, S. pul- 
chra (Schneider, 1906) and S. punctata (Kreis, 1924). 

- Sabatieria aspera Sergeeva, 1972, S. effilata Stekhoven, 1950, S. possjetiva 
Platonova, 1971, S. praebosporica Sergeeva, 1972, S. quadripapillata Filipjev, 1922, 
S. rota Gerlach, 1957 and S. sarcina (Vitiello, 1976) are considered species in- 
quirenda (Platt, 1985). 


During an ecological study of the soft-bottoms from two localities on the south coast 
of Tenerife, several specimens that belong to the genus Sabateria were collected. Three species 
were identified, Sabatieria celtica Southern, 1914, Sabatieria longisetosa (Kreis, 1929) and 
Sabatieria sp. 


30 


MATERIAL AND METHODS 


Samples were collected in the intertidal and shallow subtidal, at 3 m deep, soft-bottoms 
of Los Abrigos (SE Tenerife) and Los Cristianos (SW Tenerife). PVC cores of 4.5 cm of inner 
diameter were taken to a depth of 30 cm in the sediment. These samples were fixed with 10% 
formaldehyde in seawater for one day and decanted through a sieve of 63 mm mesh size, and 
posteriorly preserved in 70% ethanol. All specimens were mounted in glycerine gel and draw- 
ings of these were done using a camera lucida on a Leica DMLB microscope equipped with 
Nomarski interference contrast. All measurements are in micrometers and curve structures 
are measured along the arc. 

Abbreviations used in the text are: a, body length divided by maximum body diameter; 
b, body length divided by pharyngeal length; c, body length divided by tail length; c’, tail length 
divided by anal body diameter; cbd, corresponding body diameter; s’, spicule length divided 
by anal body diameter; %V, position of vulva as a percentage of body length from anterior. 


SYSTEMATICS 


CHROMADORIDA Chitwood, 1933 
CHROMADORINA Filipjev, 1928 
COMESOMATIDAE Filipjev, 1918 
Sabatieria Rouville, 1903 


Sabatieria celtica Southern, 1914 
(Figs 1 & 2; Tab. 1) 


Sabatieria celtica Southern [6]: 25, fig. 8 a-d; Platt [4]: 57, figs. 6 e, 16, 18 e-g, tab. 5; Platt 
& Warwick [5]: 210, fig. 93; Hua & Zhang [2]: 30, fig. 4. 
Sabatieria longiseta Steiner [7]: 593, fig. 22 a-d. 


Meristic data and studied material.- Abrigos subtidal: june 2000, 2 males (<1 and <5) and | female 
(21), october 2000, 2 females (22 and 24), november 2000, 1 male (42). april 2001, 1 female (25); 
Cristianos subtidal: may 2000, 2 males (43 and <4), march 2001, 1 female (<3). 


Description.- 

Male: Body slender, tappering towards both ends. Head slightly round and not set off. Cuti- 
cle annulated and ornamented with transverse rows of dots; fewer rows or large dots laterally. 
Amphids are 55% of the corresponding body diameter in width, multispiral, 2.5 rounds, lo- 
cated at 7 um from the anterior end. Buccal cavity conical and small. 6 inner labial setae in- 
conspicuous. 6 outer labial setae 3 um long, sometimes not discernible. 4 cephalic setae | .8-2 
cephalic diameters long, situated at the anterior half of the head. Subcephalic setae 0.7-0.9 
cephalic diameters long, located at 18 um from the anterior body end. Pharynx slender and 
cylindrical. Ventral gland and nerve ring not seen. 

The reproductive system is diorchic with two extended testis, difficult to discern. 
Spicules 1.3 anal diameters long, paired and arcuate, with a short central projection at the 
proximal end. Gubernaculum developed with a straight and narrow dorsal apophysis. 18-21 
small tubular precloacal supplements, which can be easily overlooked. Tail 2.7-3.6 anal di- 
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ameters long, slender and cylindrical with a slightly expanded distal end. 2 caudal setae 17 um 
long. Spinneret developed. 

Female: Total body length slightly larger than in males (2.1-2.9 mm), with a longer tail (4.7- 
4.8 anal diameters). Cephalic setae less developed (20-21 um). Outer labial and subcephalic 
setae lacking. The reproductive system is didelphic, with two outstretched ovaries, difficult 
to discern. Vulva located at 49.2-50.1% of the total body length. 


Discussion.- This species presents important intraspecific variations, especially in cephalic 
and subcephalic setae length. Sabatieria celtica Southern, 1914 is characterized by having 
spicules proximally expanded, although Chen & Vincx [1] noticed some individuals lacking 
this character. Gubernacular apohysis is straight in canarian specimens, being curved guber- 
nacular apophyses a typical character of the ce/tica group (Platt [4]). 


Ecology.- In the subtidal of Los Abrigos was recorded in fine sands (Qs, = 0.24), with a very 
good selection (Sj = 0.73). The organic matter content was 0.51% and 4.61% of carbonates 
percentage. In the subtidal of Los Cristianos was collected in fine sands (Qs, = 0.16), with a 
very good selection (Sp = 0.58). The organic matter content was 0.73% and 24.96% of car- 
bonates percentage. 


Distribution.- Cosmopolitan (Platt [4]). 


Sabatieria longisetosa (Kreis, 1929) 
(Fig. 3; Tab. 2) 


Sabatieria longisetosa.- Platt [4]: 61, fig. 17, tab. 16; Platt & Warwick [5]: 212, fig. 94 f-g. 
Parasabatieria longisetosa Kreis [3]: 89, fig. 40 a-d. 


Meristic data and studied material.- Abrigos subtidal: may 2000, 4 males (91, $2, ¢3 and 44); Cris- 
tianos subtidal: february 2001, 1 male (5). 


Description.- 
Male: Body slender, attenuating on both anterior and posterior ends. Head round and slightly 
set off. Cuticle annulated and ornamented with homogeneous punctations, lateral differenti- 
ation not seen. Amphids 93% of the corresponding body diameter in width, multispiral, 3 
rounds, located at 6 um from the anterior end. Buccal cavity conical and small, without no- 
ticeable teeth. Inner labial setae lacking. 6 outer labial setae 2 um long and 4 cephalic setae 
1.4 cephalic diameters long, situated in the anterior half of the head. Subcephalic setae 9 um 
long, located at 35 um from the anterior body end. Short scattered somatic setae fairly nu- 
merous pharyngeal region but scarce in the rest of the body. Pharynx slender and cylindrical. 

The reproductive system is diorchic with two opposed testes. Spicules 1.6 anal diam- 
eters long, paired and arcuate, without capitulum. Gubernaculum 0.6 anal diameters long, 
with a distally curve aphopysis. 14 small tubular precloacal supplements, divided in two 
groups (5 + 9) broaden the posteriormost. Precloacal setae 3 um long, located at 3 um from 
the cloaca. Tail 3.7-4.5 anal diameters long, cylindrical and slender with slightly swollen tail 
tip. 2 caudal setae 7 um long. Spinneret developed. 

Females not found. 
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Discussion.- This species belongs to ornata group, characterized by having posteriormost 
precloacal supplements more closely situated than the remaining ones. Sabatieria longise- 
tosa (Kreis, 1929) is defined by having 14 precloacal supplements and its tail length (4.1 anal 
diameters). Canarian individuals are larger (1.6-2.1 mm) compared to those collected in other 
atlantic regions (1.3-1.6 mm) and have spicules less developed in width (Platt [4}). 


Ecology.- In the intertidal of Los Abrigos this species was recorded in medium sands (Qs, = 
0.36), with a very good selection (Sp) = 0.86). The organic matter content was 1.68% and 3.8% 
of carbonates percentage. In the subtidal of Los Cristianos was collected in fine sands (Qs) = 
0.18), with a very good selection (S, = 0.73). The organic matter content was 0.33% and 
23.08% of carbonates percentage. 


Distribution.- East Atlantic (Platt [4]). 


Sabatieria sp. 
(Fig. 4; Tab. 3) 


Meristic data and studied material.- Abrigos intertidal: may 2000, | female (21); Abrigos subtidal: 
december 2000, 2 females (22 and 93). 


Description.- 
Males not found. 
Female: Body slender, tappering towards both ends. Head round and slightly set off. Cuticle 
ornamented with homogeneous punctations, lateral differentiation difficult to discern. Am- 
phids 43% of the cbd in diameter, multispiral (2.5 rounds), located at 6 um from the anterior 
body end. Buccal cavity conical and small, without developed teeth. Inner labial setae lack- 
ing. Outer labial setae 3 um long and 4 cephalic setae 1.5 cephalic diameters long, situated in 
the median part of the head. Subcephalic setae absent. Pharynx cylindrical and slender. 
Reproductive system not discernable. Vulva located at 46.5-60% of the total body 
length. Tail 4.6 anal diameters long, cylindrical and filiform in its posterior part, with swollen 
tail tip. 2 caudal setae 10 um long. Spinneret developed. 


Discussion.- Sabatieria sp. can be differenciated from the remaining species of the genus in 
its tail length (4.5-5.4 anal diameters), amphid size (43% cbd in diameter) and outer labial 
setae (1.5 anal diameters long). This species has been determined to genus level due to the ab- 
sence of males. 


Ecology.- In the intertidal of Los Abrigos this species was colected in medium sands (Qs, = 
0.34-0.42), with a very good selection (Sp = 0.83-0.97). The organic matter content was 1.33% 
and carbonates percentage ranged from 5.30% to 5.47%. In the subtidal of the same locality 
was recorded in medium sands (Qs, = 0.28), with a very good selection (Sp) = 0.75). The or- 
ganic matter content was 0.78% and carbonates percentage was 5.47%. 
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Figure 1.- Sabatieria celtica. Male. A. Anterior end. B. Pharynx, oesophageal bulb and cardias. Scale A= 15 um, B 
= 30 um. 


Figure 2.- Sabatieria celtica. Male A. Spicule and gubernaculum. B. Posterior end. Scale = 20 um. 
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Figure 3.- Sabatieria longisetosa. Male. A. Anterior end. B. Posterior end. Scale A = 20 um, B = 26 um. 
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Figure 4.- Sabatieria sp. Female. A. Anterior end. B. Posterior end. Scale A= 20 um, B = 26 um. 
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RESUMEN 


El nombre Navanax aenigmaticus (Bergh, 1894) aplicado a poblaciones de babosas 
marinas con un diseno cromatico similar en 3 regiones biogeograficas distintas, ha sido re- 
cientemente dividido, en tres nombres, uno por region: Navanax gemmatus (Morch 1863) 
(Region Caribena), N. aenigmaticus (Bergh, 1894) (Region Panamica) y Navanax nyanya- 
nus (Edmunds 1968) (Region Atlantica Tropical Oriental). Se propone la revalidacion del 
nombre Navanax orbignyanus (Rochebrune, 1881) para la especie africana al tener prioridad 
sobre P. nvanyanus y ser perfectamente reconocible con los datos aportados en la descripcion 
original. Se designa un neotipo para darle estabilidad. 

Palabras clave: Moluscos, sistematica, Aglajidae, Navanax, Posterobranchus or- 
bignyanus, neotipo, islas de Cabo Verde. 


ABSTRACT 


The name Navanax aenigmaticus (Bergh, 1894) has been applied to populations of 
marine slugs with a common color design inhabiting 3 biogeographic regions. Recently it has 
been elucidated that for each region a different name should be applied: Navanax gemmatus 
(Morch 1863) (Caribbean Region), N. aenigmaticus (Panamic Region) and Navanax 
nyanyanus (Edmunds 1968) (Tropical East Atlantic Region). We propose the reinstatement 
of the name Navanax orbignyanus (Rochebrune, 1881) for the african species due to its pri- 
ority over P. nyanyanus. N. orbignyanus is easily recognizable with the data provided in the 
original description. A neotype is designated to give stability to the name. 

Key words: Mollusca, systematics, Aglajidae, Navanax, Posterobranchus orbignyanus, 
neotype, Cape Verde island. 
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1. INTRODUCCION 


El presente trabajo es el primero de una serie de notas sistematicas cuyo contenido cree- 
mos que debe de ser destacado al margen de una simple discusion parcial, dentro de un articulo, 
cuya amplitud podria enmascarar su importancia; la especie que se pretende validar, Poste- 
robranchus orbignyanus Rochebrune, 1881 es una de las primeras babosas marinas descritas 
en las islas de Cabo Verde en cuya zona de mareas es abundante, segun nuestra experiencia. 

Reconocida por autores contemporaneos de Rochebrune [16], fue luego ignorada sis- 
tematicamente por autores posteriores, entre ellos Gosliner [7] [8] y Valdés [17] que llaman 
a la especie de Ghana y Cabo Verde, Navanax aenigmaticus (Bergh, 1894), cuya localidad tipo 
se encuentra en la Bahia de Panama (Océano Pacifico), y cuya distribucion comprenderia 
segun estos autores el Pacifico tropical americano, desde Panama a Peru, las islas Galapagos, 
el mar Caribe y las costas africanas de Ghana y Cabo Verde. También fue ignorada por Ed- 
munds [6] que describi0 Chelidonura nyalna Edmunds, 1968, de Ghana, una especie sinonima 
de la descrita por Rochebrune [14] en Cabo Verde. 

Ornelas-Gatdula, Camacho-Garcia, Schrodl, Padula, Hooker, Gosliner y Valdés [10], me- 
diante un estudio genético, contradicen la tesis de Gosliner [7] y Valdés [17] y establecen que 
en cada region biogeografica hay una especie diferente pero proponen conservar el nombre de 
Edmunds [6] para los animales africanos, estimando que es el primer nombre reconocible de 
esta especie en ese litoral, en detrimento de Posterobranchus orbignyanus Rochebrune, 1881, 
especie cuya propuesta de validacion constituye el objetivo de la presente nota sistematica. 


2. SISTEMATICA 


Orden CEPHALASPIDEA Fischer, 1883 
Familia AGLAJIDAE Pilsbry, 1895 
Género Navanax Pilsbry, 1895 


Navanax orbignyanus (Rochebrune, 1881) 
(Lamina 1) 


Material examinado: Cabo Verde: isla de Boavista, Sal Rei (16°11°15,18”"N 22°55’°6,42”O0), charcos 
de la zona de mareas, 3 ejemplares de 17-22 mm y | ejemplar de 35 mm. Isla de Brava, Cala Margarita 
(14°52°12.06"N 24°43°58.86"O), un ejemplar de 20 mm. Isla de San Vicente, Salamanga 
(16°54°22.56°N 24°56°31.91°O), un ejemplar de 10 mm. Isla de Maio, un ejemplar en 18 mm en un 
charco de marea. Isla de Santa Lucia, 6 ejemplares de 15 a 28mm en charcos de marea. 


Isla de Santiago, Praia, Ilheu de Santa Maria, (14°54°31,07”°N 23°30’26,47”O), intermareal, dos ejem- 
plares de 18 mm en un fondo Ileno de conchas vacias de Turritella spp. 


Ghana: Takoradi (4°52’29,57”°N 1°45°58,61”O), en grandes charcos de marea junto a la desemboca- 
dura del rio, 3 eyjemplares de 18 a 20 mm. 


Al no estar disponible el tipo de Rochebrune (Valdés y Heros [18]) y para dar estabilidad al nombre se 
designa como neotipo un ejemplar de 18 mm colectado en la localidad tipo de la especie, Ilheu de Santa 
Maria, Praia, Isla de Santiago (Islas de Cabo Verde), que se deposita en las colecciones de moluscos del 
Museo Nacional de Historia Natural de Paris (MNHN), Francia. 
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Descripcién: Ver [6] (como Chelidonura nyanyana Edmunds, 1968). 


Discusion: La descripcion original de N. orbignyanus publicada en 1881 [14: p. 265, pl. 18, 
f. 5), dice literalmente: 


P. - Corpore crasso, subrotundo; pede curto, subbipartito, nigrescente, striatulato; lobis 
posterioribus leviter elevatis, nigro violaceo, longitudinaliter lineis flavescentibus, irregulari- 
bus, interruptis picto; pallium ad marginen denticulato, griseo viridescente. 

Long. 0, 0014; - Lat. 0’0011 

Hab. - Rade de Santiago, M. de Cessac. - Mus. Paris. 

Corps épais, ovoide; pied court, a peine divisé en dessous, noiratre, strié, a stries rayon- 
nantes ; lobes postérieures légerement élevés ; d’un noir violet, orné longitudinalement de lig- 
nes irreguliéres, interrompues, jaundatres ; bords du manteau ondulés, assez épais, d'un gris 
verdatres. 

Cette espéce ne présente aucune analogie avec les autres espéces du méme genre, et se dis- 
tingue par sa forme et sa coloration. 


Ademas, Rochebrune [15] repite la publicacion del texto de la descripcion en latin al 
ano siguiente, en la pagina 28, apartado VI, especie 15 del Bulletin Societé Philomanthique, 
Paris. Sesion del 29 de octubre. 

Posteriormente, Tryon y Pilsbry [16: p. 239, PL. 54. Fig. 3] reconocen la especie de Ro- 
chebrune [14], que incluyen en el género Ag/aja Renier, 1804 como A. orbignyana Roche- 
brune, publicando la siguiente descripcion de la especie en inglés: 


Body thick, ovoid; foot short, sub-bipartite below, blackish striated with radiating striae; 
posterior lobes visibly elevated, of a black violet, ornamented longitudinally with irregular in- 
terrupted yellowish lines; margins of mantle undulated, quite thick, greenish gray, 

Length 14, width 11 mill. Road of Santiago, Cape Verde Archipelago (Cessac). 


Con esta publicacion Tryon y Pilsbry [16] ademas de reconocer la especie de P. or- 
bignyanus, traducen su descripcion al inglés para que pueda ser reconocida por los autores de 
la €poca que no dominan idiomas cultos como el latin 0 el francés, pero la incluyen en el ge- 
nero Ag/aja sin justificacion y sin discutir la sinonimia de Posterobranchus con Aglaja, de- 
jando libre la propuesta de Pilsbry [13: p. 131] para introducir el género Navanax, especie tipo 
Strategus inermis Cooper, 1862, localidad tipo Bahia de San Diego, USA. 

Previamente, James G. Cooper [2: p. 202] crea el género Strategus Cooper, 1862, es- 
pecie tipo Strategus inermis Cooper, 1862, a partir de ejemplares de la Bahia de San Diego, 
pero un ano mas tarde, en la sesidn anual de la Academia de Ciencias de California de 1863 
[3: 58], al estar preocupado el nombre por Strategus Kirby, 1828, un escarabeido, propone el 
género Navarchus sin dar caracteristicas y le asigna la especie Navarchus inermis, citando 
ademas un ejemplar de Catalina Island, para el que no encuentra diferencias con los de San 
Diego. La aportacion de Pilsbry [13], en el curso de la elaboracion del Vol XVI del Manual 
of Conchology, es darse cuenta de que Navarchus Cooper, 1863 estaba a su vez preocupado 
por Navarchus Filippi & Verany, 1859, un género no valido de pez Actinopterigio, y propone 
sustituirlo por Navanax Pilsbry, 1895, sin explicaciones. La introduccion de Navanax se hace 
en la seccidn Notes and news, p. 131, sin firma por lo que se atribuye a Pilsbry [13] al ser el 
editor de The Nautilus, el texto dice lo siguiente: 


Navarchus.- In working upon the Tectibranchs for Vol. XVI of the Manual of Conchology, I find 
that the name Navarchus, applied to a group of Doridiidce, is preoccupied. I propose, therefore, 
to substitute Navanax, the type being N. inermis Cooper. 


4] 


Es oportuno senalar que apenas un ano antes, Bergh [1] consideraba valido Navarchus 
y estudiaba en detalle Navarchus inermis (Cooper, 1862) antes de describir Navarchus ae- 
nigmaticus Bergh, 1894, en el Pacifico americano. 

Posterobranchaea maculata @ Orbigny, 1837 [4, p. 201], ademas de ser la especie tipo 
de Posterobranchia (=Posterobranchus) es la primera referencia escrita a la especie de Bergh 
[1] (NV. enigmaticus) pero d’Orbigny [4] propuso un género inutil, ya que interpreto el animal 
al revés, situando el pie en el dorso y la branquia y los Organos reproductores a la izquierda, 
llegando incluso a proponer la familia Sinistrobranchidae para este género dentro de Orden 
Tectibranchiata, [5: pp. 43 y 57]. 

Ortea, Moro y Espinosa [12] propusieron mantener el género Navanax, como el mas 
usado, por la confusion que habian generado las distintas grafias del género Posterobran- 
chaea/ Posterobranchia/Posterobranchus, aunque ninguna de las especies americanas, ni afri- 
canas haya sido descrita originalmente en él; a la luz de los datos publicados por Tryon y 
Pilsbry [16] y después de haber realizado un revision historica de la literatura, creemos debe 
de ser respetada la opinion de dichos autores y mantener el género Navanax. 

Segun Tryon y Pilsbry [16: p. 57] /as caracteristicas del género Navanax Pilsbry, 1895 
son: Body elongated, similar in general characters to Aglaja, but anterior angles of head 
shield produced to form short involute rhinophores . Shell as in Aglaja. Type N. inermis Co- 
oper. Y las diferencias entre uno y otro [16: p. 43]: 


Genus Aglaja Renier, 1807: Head-shield without rhinophores or frontal processes 
Génus Navanax Pilsbry, 1895. Head-shield with the frontal lateral angles produced into rhi- 
nophores, as in Pleurobranchus. 


La especie caribena, descrita como Doridium (Posterobrachaea) gemmatum Morch, 
1863 [9: p. 25], localidad tipo Saint Thomas, fue considerada también una especie de Aglaja 
por Tryon y Pilsbry [16: 56]. Ortea y Espinosa [11] y Ortea, Moro y Espinosa [12] conside- 
ran que su nombre correcto seria Navanax gemmatus (Morch, 1863) coincidiendo con Orne- 
las-Gatdula et a/. [10] y su distribucion iria desde la Florida al sur del Brasil, este nombre 
tendria a su vez prioridad sobre Posterobranchus punctilucens Bergh. 1893, cuya localidad 
tipo esta también en Saint Thomas. 

De acuerdo con lo anterior y teniendo en cuenta que: 


1. La especie de Rochebrune [14] fue considerada valida por sus contemporaneos ya 
que Tryon y Pilsbry [16] publicaron su descripcion en inglés en el Manual of Con- 
chology, aunque lo hicieron como una especie de Aglaja, no de Navanax. 

2. Solo hay una especie de Navanax (=Posterobrachus) en las costas de Ghana y Cabo 
Verde, (no hay error de colecta), la cual es comun en la zona de mareas y alcanza 
los 35 mm de longitud, siendo 20-22 mm la talla mas frecuente segun nuestras ob- 
servaciones, por lo que el animal de Rochebrune [14] de 14 mm fijado es necesa- 
riamente esa especie y no otra. 

3. Que Ornelas-Gatdula et al. [10] no tienen en cuenta la opinion de Tryon y Pilsbry 
[16: p. 232] validando la especie de Rochebrune [14], a la hora de establecer los 
nombres de las especies de Navanax que estudian. 


Entendemos que la especie de las costas africanas de Ghana y Cabo Verde debe lla- 
marse Navanax orbignyanus (Rochebrune, 1881) en lugar de Navanax nyanyanus (Edmunds, 
1968) como proponen Ornelas-Gatdula et al. [10], que pasaria a la sinonimia segun la ley de 
prioridad. 
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En la lamina 1, se ilustra esta especie a partir de ejemplares de Ghana y de la locali- 
dad tipo de la especie: Santiago, Cabo Verde, de donde se designa el neotipo. 
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Lamina 1.- Navanax orbignyanus (Rochebrune, 1881): A. Ejemplar de Santiago, Cabo Verde; B. Ejemplar de Ghana. 
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RESUMEN 


Se ilustran y estudian comparativamente los tipos de dos marginelas del ambito cana- 
rio-sahariano, Marginella marocana Locard, 1897 y Marginella gustavoi Pérez-Dionis, Ortea 
y Espinosa, 2009, estableciendo las diferencias entre las dos especies. 

Palabras clave. Moluscos, Gasteropodos, Marginella, sistematica, Oeste de Africa. 


ABSTRACT 


The types of two marginellids from the Canarian-Saharan region: Marginella maro- 
cana Locard, 1897 and Marginella gustavoi Pérez-Dionis, Ortea y Espinosa, 2009, are illus- 
trated and comparatively studied, establishing the differences between the two species. 

Key words: Mollusca, Gastropoda, Marginella, systematics, West Africa. 


1. INTRODUCCION 


Una especie de marginela de descripcion reciente, distintiva y de singular belleza, Mar- 
ginella gustavoi Pérez-Dionis, Ortea y Espinosa, 2009, descrita a partir de un ejemplar de 14 
mm de alto colectado a 605 m de profundidad en la vertical de Punta Quemada, Lanzarote 
(28°52°N, 13°42’W), aparece bajo el nombre Marginella marocana Locard, 1897, (loc. Tipo 
23°33-37°N, 13° 2-19°W) en el libro Moluscos y conchas marinas de Canarias (HERNAN- 
DEZ et al. [3]), argumentando sus autores que las dos especies son idénticas porque: en la des- 
cripcion original “el taxon M. gustavoi no se compara con M. marocana, con la que en 
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principio no se ven diferencias”, y para ello ilustran el tipo de M. marocana (fig.61 P-Q), de- 
positado en el Museo Nacional de Historia Natural de Paris (MNHN) y evitan figurar el de 
M. gustavoi. ilustrado en la pagina 102 del n° 37 de la revista Vieraea (PEREZ-DIONIS, 
ORTEA & ESPINOSA [4]). 

El objetivo de este trabajo es estudiar comparativamente los tipos de las dos especies 
para demostrar la validez del nombre M. gustavoi y discutir la presencia de M. marocana en 
la fauna de moluscos del archipiélago canario. 


2. SISTEMATICA 


Orden NEOGASTROPODA Wenz, 1938 
Familia MARGINELLIDAE Fleming, 1828 
Género Marginella Pilsbry, 1895 


Marginella marocana Locard, 1897 
(Lamina | A-B, Tabla 1) 


Material examinado: Lectotipo designado e ilustrado por BOUCHET & WAREN [1] y depositado en 
el MNHN. Ilustrado en la Lamina 1. 


Marginella gustavoi Pérez-Dionis, Ortea y Espinosa, 2009 
(Lamina | C-E, Tabla 1) 


Material examinado: Holotipo de Marginela gustavoi, depositado en la coleccién malacologica de 
Gustavo Pérez Dionis en Tenerife (PEREZ-DIONIS, ORTEA & ESPINOSA [4]). 


Distribucion geografica y batimétrica de las dos especies: 

Marginella marocana: 28°33’-28°37°N 13°02-13°19W, 865-946m; 29°52N 11°47W, 2083 m; 
29°08N 12°26W, 1235 m (BOUCHET & WAREN [1]); Marruecos, W de Cabo Yubi (28°02’N 
13°26W), 1010 m; islas Canarias, SE de Lanzarote, 28°45’N-28°50N 13°19W-13°37W, 1134- 
1352 m; E de Lanzarote, 29°08’N 13°19W, 1290 m; SW de La Palma, 28°39N 17°59W, 200- 
250 m. (GOUD & NEEFS [2]). 

Marginella gustavoi: conocida solo de la localidad tipo: 28°52’N, 13°26’ W, 605 m. 


Discusion: De acuerdo con las ilustraciones del material tipo de ambas especies (Lamina 1), 
su morfologia y el analisis de la tabla comparativa, no hay entre M. gustavoi y M. marocana 
ningun caracter coincidente que permita suponer que son la misma especie y tampoco en- 


Tabla 1.- Comparacion de los tipos de las dos especies. 
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contramos una explicacién razonable para la propuesta de sinonimia de HERNANDEZ et al. 
[3], mas aun si tenemos en cuenta que el coordinador de la obra, en su amplia produccion 
cientifica, no duda en separar los nuevos taxones que describe de sus congéneres mas afines 
cuando presentan solo un caracter diferencial. En cualquier caso, las dos especies tratadas 
aqui solo tienen en comun el ser marginelas de aguas profundas, de tamano mediano y colo- 
racion blanquecina. Otros congéneres del Atlantico africano como Marginella hesperia Sykes, 
1905 (7-8 mm), Marginella subturrita P. Fischer, 1883 (34 mm), Marginella impudica P. Fis- 
cher, 1883 (31-32 mm) y Marginella aronnax Bouchet y Waren, 1985 (28-29 mm), bien ilus- 
tradas en BOUCHET & WAREN [1] son claramente diferentes de M. gustavoi y sus 
localidades tipo y areas de distribucion, salvo la de M. subturrita, estan aun mas alejadas de 
las islas Canarias que las de M. marocana. M. subturrita es muy distintiva, supera los 30 mm 
de largo y tiene las vueltas de espira escalonadas; HERNANDEZ et al. [3] también sittan 
esta especie en el archipiélago canario al compartir localidades con M. marocana entre 28°33’- 
28°37°N 13°02-13°19W (865-946m) (segun BOUCHET & WAREN [1]) y otras coordenadas 
recogidas por GOUD & NEEFS [2], autores que ilustran un eyjemplar de M. marocana (P1. 4, 
figs. 31-32) (4053, 28°45’°N, 13°19°W, 1334-1352 m) de 19°6 <x 9°7 mm, con una relacion 
ancho/largo 0°49 y cuyos dientes columelares y otros caracteres de la concha como el des- 
arrollo de la ultima vuelta o el labio externo engrosado coinciden con los que presenta M. ma- 
rocana y difieren de los de M. gustavoi. 

Otras especies de Marginelidae y Cystiscidae incluidas en el libro de HERNANDEZ 
et al. [3] como Volvarina monilis (Linnaeus, 1758) (figura 65 O-P), podrian no estar estable- 
cidas realmente en las islas Canarias, y su presencia en la coleccion del autor principal del libro 
(D. José Maria Hernandez Otero) se deba, probablemente, a los muestreos que este autor hacia 
en el interior de las nasas y en las fracciones no comerciales de la pesca de los barcos con base 
en Gran Canaria, que también faenaban en las costas de Africa. 
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Lamina 1.- Lectotipo (A-B) de Marginella marocana Locard, 1897, tomado de BOUCHET & WAREN [1], y holo- 


tipo (C-E) de Marginella gustavoi Pérez-Dionis, Ortea y Espinosa, 2009; ambos representados a la misma escala. 
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RESUMEN 


Se designa y describe un neotipo para Dentimargo reductus (Bavay, 1922), a la vez que 
se proponen otras cuatro nuevas especies del género para la ciencia, tres de las costas cuba- 
nas y una de la isla Abaco, en Las Bahamas occidentales. 

Palabras claves: Mollusca, Gastropoda, Marginellidae, Dentimargo, nuevas especies, 
Cuba, Bahamas. 


ABSTRACT 


A neotype for Dentimargo reductus (Bavay, 1922) is designated and described, and 
others four new species of the genus are described, three of the Cuban coast and one of the 
Abaco island, the Western Bahamas 

Key words: Mollusca, Gastropoda, Marginellidae, Dentimargo, new species, Cuba, 
Bahamas. 


1. INTRODUCCION 


Segun ESPINOSA, ORTEA & MORO [3], las especies del género Dentimargo Coss- 
mann, 1899 senaladas para Cuba hasta el presente son cinco: D. reductus Bavay (1922), D. 
claroi Espinosa & Ortea, 2003, D. vitoria Espinosa & Ortea, 2004, D. bavayi Espinosa, Ortea 
& Moro, 2010 y D. galindoensis Espinosa, Ortea & Moro, 2010. De todas ellas, Marginella 
(Glabella) reducta Bavay, 1822 (= D. reductus) es la mas antigua, y aunque esta relativa- 
mente bien descrita y figurada, su ejemplar tipo, que deberia estar depositado en el Museo Na- 
cional de Historia Natural de Paris, se encuentra perdido (ROTH & CLOVER [8]) y tampoco 
existe una localidad tipo corroborada para esta especie, sehalandose solamente en su des- 
cripcion original “arenas de Cuba” (BAVAY [2]). En el presente trabajo, y con el objetivo de 
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darle estabilidad al nombre propuesto por BAVAY [2], se designa un neotipo para D. reduc- 
tus, se establece su localidad tipo y se describen otras tres nuevas especies cubanas del género 
y una de la isla Abaco, Las Bahamas. 


2. SISTEMATICA 


Familia MARGINELLIDAE Fleming, 1828 
Género Dentimargo Cossmann, 1899 


Dentimargo reductus Bavay (1922) 
(Lamina 1-A) 


Marginella (Glabella) reducta Bavay, 1922, Bulletin Museum National Histoire Naturelle, Paris, 28(6): 
426-427, fig. 3. 


Descripcion original: “7esta parva, alba, biconica, anfractus 5, ultimus ingens, spira sube- 
levata, apice rotundato; apertura dimidiam parten testae aequans, ad imum sinuata; margo 
dextra extus incrassata marginataque, sub sinulum crassiuscula, dentata, dentibus quinqueé 
ad basin decrescentibus; margo columellaris quadriplicata, plicis aequalibus”’. 


Dim.: alt. 3 mm; lat. 1 mm. 6. 
Habitat littora Cubana in arenis. 


“Coquille petite, blanche biconique, 5 tours de spire, le dernier grand, spire assez élevée a 
sommet arrondi ; averture aussi longue que la moité de la hauteur de la coquille, ayant un 
sinus marqué a la partie supérieure, le labre rebordé extérieurement se renfle immédiatement 
au-dessous de ce sinus et porte cing dents qui von en décroissant vers la base; quatre plis su- 
begaux au bord columellare”. 


Neotipo: (3,2 mm de largo y 1,7 mm de ancho) depositado en el Museo Nacional de Histo- 
ria Natural de Paris. Localidad tipo: Playa El Salado, municipio Bauta, provincia Artemisa, 
Cuba, recolectado en sedimentos depositados entre arrecifes coralinos entre 8 y 12 m de pro- 
fundidad. 


Descripcién: Concha lisa y brillante, de forma biconica y tamano pequeno a mediano com- 
parado con otras especies antillanas del género. Vueltas en numero de tres, de perfil convexo 
redondeado en ambos lados. La espira es saliente y algo extendida, formada por unas dos 
vueltas, de las cuales la primera, grande, redondeada y con un nucleo relativamente notable, 
es de protoconcha; la tercera y Ultima vuelta es marcadamente ancha en su porcion posterior 
y estrecha en la anterior, y ocupa aproximadamente el 63,2 % del largo total de la concha (en 
vista dorsal). La abertura es alargada y estrecha, reforzada por la varice del labio palatal, la 
cual es ancha y engrosada, reforzada en su borde interno por cinco denticulos palatales bien 
desarrollados, sobre todo el mas posterior que es el mayor; decreciendo hacia la base los 
demas. Columela con cuatro pliegues desiguales, los dos posteriores gruesos y algo transver- 
sales al eje columelar de la concha, y los dos anteriores mas estrechos que ellos, alargados y 
casi paralelos entre si. Color casi uniforme, blanco leche algo hialino. 
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Discusi6n: La designacion de un neotipo para D. reductus es un paso necesario para dar con- 
tinuidad a los estudios del género en Cuba, ya que en nuestras colecciones aun permanecen va- 
rias especies sin nombrar y resulta imprescindible dar estabilidad al nombre propuesto por 
Bavay en 1922 antes de describirlas. La seleccién del neotipo se realiz6 ajustando, lo mas po- 
sible, la morfologia de la concha con la descripcion y la figura original de esta especie: tamano, 
forma y proporciones de la concha, labio externo engrosado, con cinco denticulos palatales in- 
ternos, de desarrollo decreciente hacia la base, y un seno posterior marcado. La descripcion ori- 
ginal se ajusta casi perfectamente con el neotipo seleccionado aqui, excepto en el numero de 
vueltas, que en lugar de las 5 de la descripcion original, son solamente 3, lo que a su vez coin- 
cide con el numero de vueltas que se aprecian en la figura original (iconotipo). Se debe anadir 
que el nucleo es relativamente grande y que el segundo diente palatal posterior, que es ancho, 
parece estar formado por la fusion de dos denticulos pequenos que estan muy unidos entre si. 

Otro aspecto importante es designar la localidad tipo de D. reductus, ya que los datos 
originales son muy ambiguos (“arenas de Cuba recolectadas y enviadas por M. Serre”’). La lo- 
calidad tipo aqui seleccionada se encuentra muy proxima a La Habana, a unos escasos diez 
kilometros de su actual limite oeste, en direcci6n al puerto de Mariel. 

Se debe aclarar que la extraccion comercial de arenas de mar para la construccion fue 
una actividad realizada en varios puntos del litoral norte de La Habana, durante gran parte del 
pasado siglo, sedimentos que los barcos areneros descargaban en la Puntilla y La Chorrera, 
en la margen oeste de la boca del rio Almendares (véase AGUAYO & PEREZ-FARFANTE 
[1]). Muchos malacologos cubanos tenian por costumbre “muestrear” en estas arenas, por lo 
que La Chorrera fue erroneamente citada como localidad tipo de aigunas especies de molus- 
cos marinos cubanos, como Acteon finlayi McGinty (1955), actualmente sinonimo de 
Mysouffa cumingii (A. Adams, 1855), vease MCGINTY [6] y MARCUS [5]. 


Dentimargo redferni especie nueva 
(Lamina 1-B) 


Dentimargo reductus Redfern, 2001: 104 -105, lamina 47, figura 438a y lamina 111, figura 438c (non 
D. reductus Bavay, 1922). 


Material tipo: Holotipo (4,0 mm de largo y 1,77 mm de ancho) depositado en la coleccion de Colin Red- 
fern, recolectado en la isla Abaco (localidad tipo), Las Bahamas. 


Descripcién: Concha lisa y brillante, de forma biconica y tamano mediano a grande compa- 
rado con otras especies antillanas del género. Vueltas en numero de tres y media, de perfil con- 
vexo redondeado en ambos lados. La espira es saliente y extendida, formada por unas dos y 
media vueltas, de las cuales la primera, grande, redondeada y con un nucleo notable, es de pro- 
toconcha; la tercera y ultima vuelta es marcadamente ancha en su porciOn posterior y estre- 
cha en la anterior, y ocupa aproximadamente el 74 % del largo total de la concha (en vista 
dorsal). La abertura es alargada y estrecha, delimitada por la varice del labio palatal, la cual 
es relativamente poco ancha y engrosada, reforzada en su borde interno por seis a siete den- 
ticulos palatales, con el posterior mas desarrollado que los demas, que son mas débiles, casi 
sub-iguales y unidos entre si. Columela con cuatro pliegues desiguales, los dos posteriores mas 
desarrollados que los anteriores, y sobre todo que el primero anterior que es el menos marcado 
de los cuatro. Color casi uniforme, blanco leche algo hialino. 


5] 


Animal de coloracion distintiva, muy cubierto en su porcion dorsal por grandes man- 
chas de color blanco nieve, con algunas manchitas y pequefos puntitos naranja muy disper- 
SOS que aparecen también sobre el sifOn; los tentaculos orales son blancos hialinos. 


Etimologia: Nombrada en honor de nuestro colega Colin Redfern, autor que dio a conocer esta 
nueva especie en su importante obra sobre los moluscos de la isla Abaco, Las Bahamas. 


Discusion: Aunque REDFERN [7] por afinidad nombra a Dentimargo redferni, especie nueva, 
como D. reductus, es evidente que se trata de una especie diferente, de mayor tamafo, com- 
parativamente mas alargada y estrecha, y con diferente desarrollo y disposicion de sus denti- 
culos palatales y pliegues columelares. D. vitoria (lamina 2-A), del Parque Nacional Caguanes, 
en la costa norte central de Cuba, aunque es de tamano (3,5 X 1,8 mm) y forma algo seme- 
jante, se diferencia también por sus pliegues columelares y denticulos palatales y por la co- 
loracion del animal (véase ESPINOSA & ORTEA [3)). 


Dentimargo habanensis especie nueva 
Lamina 2-B 


Material examinado: Numerosas conchas recolectadas en sedimentos arenosos provenientes de La Ha- 
bana (localidad tipo), Cuba, depositados en arrecifes coralinos, entre 20 y 30 m de profundidad. Holo- 
tipo (3,68 mm de largo y 1,84 mm de ancho) depositado en el Instituto de Ecologia y Sistematica, La 
Habana, Cuba. 


Descripcioén: Concha lisa y brillante, de forma bicoénica y tamano pequefo a mediano com- 
parado con otras especies antillanas del género. Vueltas en numero de tres y media, de perfil 
convexo redondeado en ambos lados. La espira es saliente y extendida, formada por unas dos 
y media vueltas, de las cuales la primera, grande, redondeada y con un nucleo notable, es de 
protoconcha; la tercera y ultima vuelta es marcadamente ancha en su porci6n posterior y es- 
trecha en la anterior, y ocupa aproximadamente el 57% del largo total de la concha (en vista 
dorsal). La abertura es alargada y estrecha, delimitada por la varice del labio palatal, relati- 
vamente ancha y engrosada, y reforzada en su borde interno por seis a siete denticulos bien 
desarrollados, sobre todo el mas posterior que es el mayor de todos, siendo los demas mas dé- 
biles, casi sub-iguales y con cierta tendencia de agruparse por pares. Columela con cuatro 
pliegues desiguales muy notables, los dos centrales mas desarrollados que el primero y el 
cuarto. Color casi uniforme, blanco leche algo hialino. Animal desconocido. 


Etimologia: Gentilicio alusivo a la ciudad de La Habana, su localidad tipo, notable por la 
cantidad de especies de moluscos marinos que se han descrito por primera vez para la cien- 
cia de sus costas. 


Discusion: De las especies del género Dentimargo presentes en las costas de La Habana, sin 
duda la localidad cubana mas visitada y muestreada durante la primera mitad del pasado siglo, 
pudiera pensarse que D. habanensis, especie nueva, por ser la mas comun en las arenas de esta 
localidad, tendria mayor probabilidad de corresponder con el nombre propuesto por Bavay en 
1922. Sin embargo, D. reductus es una especie proporcionalmente mas pequefia y ancha, de 
espira menos extendida y presenta un desarrollo y distribucion de sus dizntes palatales y plie- 
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gues columelares distintos, al igual que ocurre si se compara con D. bavayi (lamina 2-C). 
Estas ultimas diferencias también separan a D. habanensis, especie nueva, de otros denti- 
margos cubanos de forma y tamanos semejantes, como D. claroi, D. galindoensis y D. vito- 
ria (véanse laminas 2-D, 3-A y 2-A, respectivamente). 


Dentimargo basareoi especie nueva 
(Lamina 3-B) 


Material examinado: Dos conchas recolectadas en sedimentos arenosos provenientes La Habana (lo- 
calidad tipo), Cuba, depositados en arrecifes coralinos, entre 15 y 20 m de profundidad. Holotipo (3,41 
mm de largo y 1,9 mm de ancho) depositado en el Instituto de Ecologia y Sistematica, La Habana, Cuba. 


Descripcién: Concha lisa y brillante, de forma bicOnica, mas bien corta y ancha, y tamano pe- 
queno comparado con otras especies antillanas del género. Vueltas en numero de tres y media 
a casi cuatro, de perfil convexo, marcadamente redondeado en ambos lados. La espira es saliente 
y extendida, formada por algo mas de dos y media vueltas, de las cuales la primera, grande, re- 
dondeada y con un nucleo notable, es de protoconcha; la tercera y ultima vuelta es acentuada- 
mente ancha en su porcion posterior y estrecha en la anterior, y ocupa aproximadamente el 59% 
del largo total de la concha (en vista dorsal). La abertura es relativamente alargada y estrecha, 
delimitada por la marcada varice del labio palatal, la cual es notablemente ancha y engrosada, 
y esta reforzada en su borde interno con siete u ocho denticulos bien desarrollados, sobre todo 
el mas posterior que es el mayor; los demas son mas débiles y notablemente desiguales. Co- 
lumela con cuatro pliegues desiguales, los dos posteriores mas gruesos y senalados que los an- 
teriores. Color casi uniforme, blanco leche algo hialino. Animal desconocido. 


Etimologia: Nombrada en honor de Basareo, sobre nombre de Baco, hijo de Jupiter y Se- 
mele, dios del vino y de la embriaguez. 


Discusion: Por su tamano y forma general, Dentimargo basareoi, especie nueva, puede ser 
comparada con D. bavayi (lamina 2-C) y D. reductus (lamina 1-A), de las cuales difiere por 
ser notablemente ancha, tener la varice postlabral muy ancha y engrosada, con un mayor nu- 
mero de denticulos palatales internos que difieren en su disposicion y desarrollo con los de las 
especies comparadas, al igual que sus pliegues columelares. 


Dentimargo nauticus especie nueva 
(Lamina 3-C) 


Material examinado: Tres conchas recolectadas en sedimentos arenosos provenientes del Reparto Nau- 
tico (localidad tipo), Playa, La Habana, Cuba, depositados en arrecifes coralinos, entre 15 y 20 m de pro- 
fundidad. Holotipo (3,09 mm de largo y 1,5 mm de ancho) depositado en el Instituto de Ecologia y 
Sistematica, La Habana, Cuba. 


Descripcién: Concha lisa y brillante, de forma biconica alargada y algo estrecha, y tamafo 


pequeno comparado con otras especies antillanas del género. Vueltas en numero de tres y 
media a casi cuatro, de perfil convexo, marcadamente redondeado en ambos lados. La espira 
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es saliente y extendida, formada por algo mas de dos y media vueltas, de las cuales la primera, 
grande, redondeada y con un nucleo notable, es de protoconcha; la ultima vuelta ocupa apro- 
ximadamente el 62,2% del largo total de la concha (en vista dorsal). La abertura es relativa- 
mente alargada y estrecha, delimitada por la varice del labio palatal, la cual es moderadamente 
ancha y algo engrosada, reforzada en su borde interno por cinco a seis denticulos sub-iguales 
algo separados entre si; el mas espaciado es el mas posterior que es el mayor; los demas son 
mas débiles y decrecen en tamano hacia el extremo anterior de la concha. Columela con cua- 
tro pliegues desiguales, los dos posteriores mas gruesos y senalados que los anteriores. Color 
casi uniforme, blanco leche algo hialino. Animal desconocido. 


Etimologia: Nauticus: nautico, naval, de marinos, nombre que lleva el reparto frente a cuyas 
costas se encontro esta nueva especie. 


Discusi6n: Por la forma general y el tamanio de la concha, Dentimargo nauticus, especie 
nueva, puede ser comparada con D. galindoensis (2,6 X 1,4 mm; Fig. 7), de la cual difiere 
por su espira comparativamente mas alargada y estrecha, sus denticulos palatales mas pe- 
quenos y menos engrosados, y sus pliegues columelares mas gruesos y mas sefnalados, entre 
otros caracteres. 
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Lamina 1.- A. Neotipo de Dentimargo reductus Bavay (1922); B. Holotipo de Dentimargo redferni especie nueva, 
tomado de REDFERN [7]. Ambos ejemplares representados a la misma escala. 
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Lamina 2.- A. Holotipo de Dentimargo victoria Espinosa & Ortea, 2005; B. Holotipo de Dentimargo habanensis es- 
pecie nueva; C. Holotipo de Dentimargo bavayi Espinosa, Ortea & Moro, 2011; D. Holotipo de Dentimargo claroi 


Espinosa & Ortea, 2004. Todos los ejemplares representados a la misma escala. 


Lamina 3.- A. Holotipo de Dentimargo galindoensis Espinosa, Ortea & Moro, 2010; B. Holotipo de Dent 


sareoi especie nueva; C. Holotipo de Dentimargo nauticus especie nueva. Todos los ejemplares representados a 


misma escala. 
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BIODIVERSIDAD TROPICAL (1993-2008) 


M. Caballer', J. Ortea’, J. Espinosa*, L. Moro’ & J.J. Bacallado” 


' Departamento de Oceanologia y Ciencias Costeras. [VIC. Ctra. Panamericana Km 11, Miranda, Venezuela 
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* Instituto de Oceanologia, Avda. 1* n° 18406, E. 184 y 186, Playa, La Habana, Cuba 
* Servicio de Biodiversidad, Gobierno de Canarias, José Zarate y Penichet, 5 
38001 Santa Cruz de Tenerife, Canarias, Espana 
> Museo de Ciencias Naturales de Tenerife, C/ Fuente Morales, s/n. Apdo. 853 
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RESUMEN 


Se recopilan los 322 nuevos taxa descritos en Avicennia, Revista de Biodiversidad Tro- 
pical, en sus 15 anos de existencia, los cuales incluyen | familia, 2 subfamilias, 17 géneros, 
2 subgéneros y 298 especies nuevas para la Ciencia, procedentes de 20 paises diferentes, en 
su mayoria del area caribena, Iberoamérica e islas macaronésicas. 

Palabras clave: Nuevos taxa, tropical biodiversity, Caribe, descripcion, revista Avicennia. 


ABSTRACT 


The 322 new taxa described in Avicennia, Journal of Tropical Biodiversity, in 15 years 
of existence are compiled. The results are: 1 family, 2 subfamilies, 17 genus, 2 subgenus and 
298 new species for Science from 20 different countries, mostly Caribbean area, [beroamer- 
ica and macaronesic islands. 

Key words: New taxa, tropical biodiversity, Caribbean, description, journal Avicennia. 


INTRODUCCION 


En el marco del II Congreso de Ciencias del Mar, MARCUBA’93, se presento a la co- 
munidad cientifica el numero 0 de la revista Avicennia, publicada dentro del convenio entre 
la Universidad de Oviedo y la entonces Academia de Ciencias de Cuba, que participaba en su 
edicion con el apoyo de dos de sus institutos de investigacion mas reconocidos: el Instituto 
de Oceanologia (IDO) y el Instituto de Ecologia y Sistematica (IES). En ese momento histo- 
rico, marcado por la desintegracion de la Union Soviética, el sistema cubano de ciencia y tec- 
nologia redujo de forma drastica la edicion de publicaciones y su comunidad cientifica vio 
paralizada la via natural que tenia para dar a conocer los resultados de sus investigaciones. Avi- 
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cennia nacio como un medio para que los especialistas de dichos institutos, principalmente los 
taxonomos expertos, tuvieran una via rapida para dar a conocer sus resultados, evitando asi 
que la demora en la publicacion pudiera anular el éxito de los mismos, ante algo tan simple 
como aplicar la ley de prioridad para los nuevos taxones. Un segundo objetivo de la revista 
fue continuar y ampliar el nivel de intercambio cientifico de publicaciones con el exterior que 
mantenian los institutos de Oceanologia y de Ecologia y Sistematica, nivel que se sostuvo 
mientras las revistas impresas en papel eran la unica via de intercambio y que fue disminu- 
yendo a medida que otras, como Poeyana del IES, recuperaron su vitalidad editorial 0 se fue 
avanzando en la edicion digital y el intercambio de publicaciones realizadas con las nuevas 
tecnologias de la comunicacion. En paralelo con ese mismo proceso de recuperacion edito- 
rial, Avicennia fue variando también sus contenidos; en los diez primeros afios (1993-2003) 
publico trabajos de ecologia, oceanologia y biodiversidad tropical y a partir del afio 2004 se 
convirtid en una revista de biodiversidad tropical, acorde con el peso que esa tematica habia 
ganado a lo largo del tiempo (Tabla 1). 

Otro activo digno de destacar en el devenir historico de la revista que nos ocupa es el 
hecho de haber servido de estimulo para que especialistas jovenes publicaran sus primeros tra- 
bajos, siempre bajo la tutela de sus maestros y de los propios editores, iniciandose asi en el 
proceso de la publicacion cientifica de resultados y en las revisiones de evaluadores externos 
especializados, uno de los cimientos de Avicennia. 

Interrumpida su publicacion en 2009 y a la espera de su orientacion futura, en esta 
puesta al dia se hace un repaso de la tematica de sus articulos, en los que destaca la aporta- 
cion al estudio de la biodiversidad tropical y al inventario de los nuevos taxones. Con un total 
de 2583 paginas impresas, Avicennia ha publicado entre 1993 y 2009, 223 articulos y 16 notas 
breves, en 19 numeros ordinarios y 5 suplementos, cuyo contenido abarca mayoritariamente 
el estudio de la biodiversidad en Iberoamérica, el area caribena (13 paises), en especial de 
Cuba, Costa Rica, Republica Dominicana y México y también de las islas de la Macaronesia, 
destacando Canarias y Cabo Verde (Tabla 2). 


TEMATICA DE LAS CONTRIBUCIONES NUMERO 
Biodiversidad marina 
Biodiversidad terrestre 42 


Bioactivos marinos 


Microbiologia marina 


Ecologia teorica 


Fauna dulceacuicola 
Sistematica 
Contaminacion marina l 


Tabla 1.- Contribuciones agrupadas por temas. 
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MATERIALES Y METODOS 


Para le realizacion de este trabajo se consultaron todos los numeros y suplementos de 
la revista Avicennia, Revista de Biodiversidad Tropical, listando la tematica de cada articulo. 
En aquellos en los que se describian nuevos taxa, resenamos el nombre, autor, aNo, volumen 
y pagina de la revista en el que fue publicado, pais donde se ubica la localidad tipo, lugar ori- 
ginal de deposito del holotipo y nueva ubicacion si esta hubiera cambiado. 


Abreviaturas: 


ANC = Coleccion del Instituto de Oceanologia, Departamento de colecciones mari- 
nas del Acuario Nacional de Cuba, 3ra y 62 Miramar, Playa, CP 11 300, La Ha- 
bana, Cuba. 

BIK = Colecci6n del Grupo Biokarst de la Sociedad Espeleologica de Cuba, deposi- 
tada en el Museo Nacional de Historia Natural, La Habana, Cuba. 

CCM = Coleccion nacional de crustaceos, Instituto de Biologia, Universidad Nacional 
Autonoma de México, México. 

CCR = Coleccion Colin Redfern, 7475 Estrella Circle, Boca Raton, Fl 33433, EEUU. 

CIM = Colecciones del Centro de Investigaciones Marinas de la Universidad de La 
Habana, Cuba. 

CME = Colecciones de Malcon Edmuns, University of Central Lancashire, School of 
Built and Natural Environment, Kirkham Building, Km 124, Inglaterra. 

CMS = Coleccion Michael Small, Alto Comisionado de Canada en Australia. 

D = Lugar original de deposito del holotipo, acompanado del numero de referen- 
cia en la coleccion cuando lo hay. 
FSC = Coleccion estatal de artropodos de Florida, Gainesville, EEUU. 
HPPR = Coleccion de la Hacienda Paraiso, Km. 10, Real Anon, Ponce, Puerto Rico. 
IDO = Instituto de Oceanologia, Academia de Ciencias de Cuba, La Habana, Cuba. 
IES = Instituto de Ecologia y Sistematica, CITMA, La Habana, Cuba. 
INBio = Instituto Nacional de Biodiversidad, Santo Domingo, Heredia, Costa Rica. 
MHNH = Museo de Historia Natural “Carlos de la Torre y Huerta”, Calle Maceo No.129 
entre Marti y Luz y Caballero, Holguin, Cuba. 
MNCN = Coleccion de invertebrados del Museo Nacional de Ciencias Naturales, Ma- 
drid, Espana. 

MNC = Museo Nacional de Historia Natural de Cuba, La Habana, Cuba. 

MNHN = Muséum National d’Histoire Naturelle, 55 rue Buffon, 75005 Paris, Francia. 
MNHN-SD = Museo Nacional de Historia Natural, Santo Domingo, Republica Dominicana. 

MPK = Colecciones entomologicas del Instituto de medicina tropical “Pedro Kouri”, 

La Habana, Cuba. 
MZUCR = Museo de Zoologia, Escuela de Biologia, Universidad de Costa Rica, Apdo. 
2060, San Pedro, San Jose, Costa Rica. 
ND = Nueva ubicacion del Holotipo con su referencia cuando la hay. 

P= Pagina de la revista en que fue publicado el nuevo taxa. 

R = Referencia. 
RUOS = Coleccion Ramsden, Universidad de Oriente, Santiago de Cuba, Cuba. 
TFMC = Museo de Ciencias Naturales de Tenerife, islas Canarias, Espana. 

V = Volumen de la revista en que fue publicado. 
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Republica Dominicana 9; 
Mexico 9 
Canarias (Espana) 8 
Cabo Verde fi 
Angola 6 
Panama + 
Azores 2 
Bahamas 2 


| 


Sao Thome y Principe 


N 


Navassa 

Colombia 

Italia 

Venezuela 

Virgin Islands (EEUU) 
Argentina 

EEUU 

Nicaragua 

Ghana 

Galapagos (Ecuador) 


Tabla 2.- Paises de las localidades tipo de los nuevos taxa descritos. 


RESULTADOS Y DISCUSION 


De las 239 contribuciones publicadas, 216 versan sobre biodiversidad tropical (172 de 
biodiversidad marina y 44 de biodiversidad terrestre y dulceacuicola). 

En sus paginas se han descrito 322 taxones nuevos para la Ciencia que incluyen | fa- 
milia, 2 subfamilias, 17 géneros, 2 subgéneros, 300 especies nuevas, de 20 paises diferentes 
(Tabla 2), entre los que destacan Cuba, Costa Rica, México y Espana (Canarias). 

Los taxones descritos han sido ordenados cronologicamente dentro de cada grupo zo- 
oldgico, indicando autor, afo, pais, volumen y pagina en los que fueron publicados, asi como 
el lugar original de deposito del holotipo y su nueva ubicacion o numero de tipo. Los grupos 
estan ordenados alfabéticamente. 
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DISCUSION 


En la descripcién original de Prunum holandae Espinosa y Ortea, 1999, se establece 
que el conjunto del material tipo esta compuesto por 3 conchas; 2 procedentes de los Cayos 
Limon, Islas San Blas, Panama (localidad tipo) y 1 procedente de Punta Uvita, Costa Rica. 
El holotipo fue depositado en las colecciones del Instituto de Oceanologia de Cuba [21], que 
posteriormente fueron trasladadas al Acuario Nacional de Cuba, donde se le asigno el iden- 
tificador ANC86. De los dos paratipos el procedente de Panama permanece en las coleccio- 
nes de Rat Fernandez-Garcés (Cuba) y el otro fue depositado en las colecciones del INBio, 
Costa Rica. 

Villalobos, Guzman y Camacho-Garcia [126], afirman sin motivo aparente que pese a 
lo que se dice en la descripcion original, el holotipo de P. holandae nunca fue depositado en 
el IDO, sino en el INBio, cuyas colecciones pasaron al Museo de Zoologia de la Universidad 
de Costa Rica afios después, y por ello le asignan el numero de colecciones MZUCR — 5750. 
Dado que el holotipo se encuentra en el sitio originalmente designado por los autores recha- 
zamos el nuevo tipo de Villalobos, Guzman y Camacho-Garcia [126]. Es posible que su ejem- 
plar sea uno de los colectados en Costa Rica en campanas posteriores a la descripcion de P. 
holandae, que fueron depositados en las colecciones del INBio. 

Algunos de los holotipos depositados originalmente en el INBio, aparentemente no fue- 
ron trasladados al Museo de Zoologia de la Universidad de Costa Rica y en este momento aun 
se encuentran en las colecciones generales del INBio, donde no se los ha podido localizar. 

El holotipo de Elysia pratensis Ortea y Espinosa, 1996 aparece en la descripcion ori- 
ginal como depositado en el Museo Nacional de Ciencias Naturales de Tenerife [79], una 
errata, dado que se refiere al Museo de Ciencias Naturales de Tenerife, donde aun se encuen- 
tra depositado. 
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ABSTRACT 


A new species of the gastropod genus Hypselodoris Stimpson, 1855 is described from 
the continental coasts of Venezuela. Hypselodoris samueli sp. nov. is characterized by the uni- 
form dark blue colouration of the rhinophores, the rhinophoral sheath outlined by yellow pig- 
ment, not forming a ring on juveniles, the lack of mantle glands after the rhinophores, the 
jaws with two triangular smooth areas and small pin-shaped denticles on its ventral central re- 
gion and by the evolve of mantle colour pattern with the size. 

Key words: Mollusca, Gastropoda, Hypselodoris samueli sp. nov., species complex, 
Caribbean. 


RESUMEN 


Se describe una especie nueva del género Hypselodoris de las costas continentales de 
Venezuela. Hypselodoris samueli especie nueva se caracteriza por la coloracion azul oscuro 
uniforme de los rinoforos, las vainas rinoforicas perfiladas con pigmento amarillo aunque sin 
formar un anillo en los juveniles, la ausencia de glandulas del manto después en la zona pos- 
terior a los rinoforos, las mandibulas con dos areas triangulares lisas y con denticulos en forma 
de chincheta en el centro de su region ventral y por la evolucion del patron de coloracion en 
relacion a la talla. 

Palabras clave: Moluscos, Gasteropodos, Hypselodoris samueli especie nueva, com- 
plejos de especies, Caribe. 
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1. INTRODUCTION 


The genus Hypselodoris Stimpson, 1855 consists of small to medium size unshelled 
gastropods with brightful colours on their bodies and chemical defenses on their mantle 
glands, predating on sponges, which have both, metamorphic and ametamorphic develop- 
ment. It is one of the most diverse genus in the Family Chromodorididae Bergh, 1891 (Ortea, 
Valdés & Garcia-Gomez [12]) and comprises approximately 76 species (Johnson [8]; Ca- 
baller, Bouchet & Gofas [3]), of them, only 11 live in the Western Atlantic. 

The first synthesis of the Family in the Atlantic 1s due to Ortea et al. [12], who con- 
sider 7 valid species of Hypselodoris in the Western side; 5 endemic to the Caribbean and 2 
with a wider distribution that includes Brazil; Hypselodoris picta (Schultz, 1836) and 
Hypselodoris marci Marcus, 1971. These authors also established the characters useful to dis- 
tinguish species. 

Afterwards, Valdés et al. [14] recognize a total of 8 valid species in the Caribbean, 
plus 6 unnamed or doubtful. 

From 1996 to the present, 3 species have been described in Western Atlantic: 2 in the 
Caribbean; Hypselodoris lilyeveae Alejandrino & Valdés, 2006 and Hypselodoris olgae Ortea 
& Bacallado, 2007 (in the species complex of H. marci) and one endemic to Brazil; 
Hypselodoris juliae Dacosta, Padula & Schrodl, 2010. 

The intricate taxonomic history of the genus in Western Atlantic (Summarized in Table 
1) may be explained by the difficulties in distinguishing species and by the existence of se- 
veral species complexes that share similar colour patterns (Alejandrino & Valdés [1]). Thus, 
the assumption that similar specimens from different localities are conspecific based only on 
external morphology may lead to misidentifications and taxonomic confusion (Dacosta, 
Padula & Schrodl [4]). 

There is a group of species who share mantle edge with a wide white band with black 
spots, blue-green background and yellow-orange markings or lines in the dorsum. This group 
includes: Hypselodoris bayeri (Marcus & Marcus, 1967), H. marci and H. olgae. In the pre- 
sent work a big sized new species of Hypselodoris from Venezuela, close related to H. bay- 
eri, 1S described. 


2. MATERIALS AND METHODS 


The specimens were collected by snorkeling in the National Park Morrocoy, Venezuela 
(march 2010). A Carl Zeiss stereomicroscope was used to take data on external anatomy and 
color patterns. The animals were photographed alive and then preserved in ethanol 96 %. To 
compare with other species of the genus, diagrams were made of the general internal anatomy, 
jaws, radula and genital apparatus using an Olympus SZ16 stereomicroscope. SEM images 
were taken at the Muséum national d’Histoire Naturelle (MNHN). 

The specimens are deposited in MNHN and in the Marine Organisms Section of the 
Biological Collections of the Venezuelan Institute for Scientific Research (Register number 
028), Miranda, Venezuela (SOM-IVIC). 
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3. SYSTEMATICS 


Family CHROMODORIDIDAE Bergh, 1891 
Genus Hypselodoris Stimpson, 1855 
Type species: Hypselodoris obscura (Stimpson, 1855), by monotypy. 


Hypselodoris samueli sp. nov. 
(Figures 1-4) 


Type material: Holotype: adult, 85 mm long alive, dissected, jaw and radula mounted for SEM, rest pre- 
served in 96 % ethanol. (type locality: Mouth of El Ocho lagoon, Morrocoy, State Falcon, west coast of 
Venezuela [OLV], coordinates: 10°52°05”N 68°13°27” W; water depth: 1.5 m) [MNHN}]; coll. M. Ca- 
baller, 23 march 2010. Paratype 1: adult, 50 mm long alive, dissected, jaw and radula mounted for op- 
tical microscopy, rest preserved in 96 % ethanol. (OLV; coordinates: 10°52’05”N 68°13°27” W; water 
depth: 2 m) [SOM-IVIC-IVICCMT010]; coll. S. Narciso, 23 march 2010. Paratype 2: juvenile, 10 mm 
long alive, dissected, jaw and radula mounted for SEM, rest preserved in 96 % ethanol. (OLV: coordi- 
nates: 10°52°05”N 68°13°27” W; water depth: 1 m) [SOM-IVIC-IVICCMT011]; coll. M. Malaquias, 23 
march 2010. 


Diagnosis: Rhinophores uniform dark blue. Rhinophoral sheaths outlined by yellow pigment 
in the outer side, not forming a ring in juveniles. Mantle edge with a wide white-green to 
white band, with black spots only on the sides. Longitudinal yellow lines in the mantle reach 
the gill opening. Their number proportional to the size: central one continuous, plus 2 to 5 dis- 
continuous laterals. Mantle glands all around the mantle edge, except on a portion after the 
rhinophores. Gill leaves bifurcated or trifurcated in the upper half in adults. Jaws with two tri- 
angular smooth areas flanking the dorsal anterior middle zone. Small pin-shaped denticles 
with one to four cusps present in the central region. Lateral teeth of the radula bicuspid. Both 
cusps equal or similar size. Up to 6 denticles at the base of the lower cusp, the first of them 
always towards the half of its length. 


Description: 

External anatomy and colouration (Figure 1): body elongate, wider than high, blue- 
green, which becomes clear and turns to green-gray in bigger specimens. On these, a big 
bluish-black blotch, as wide as the body, is present in the center of the mantle. Foot bright blue 
in juveniles. Anterior foot margin bilabiate, upper lip with yellow spots. Oral tentacles digi- 
tiform with some yellow spots. Mantle edge wide and rippled in big specimens, always 
bounded by a narrow reddish orange band except in the back. This band broken longitudinally 
by a thin white line. Toward inwards another white-green band with 9 parallel black spots 
each side in juvenile. Wider and gray to bright white in Holotype and Paratype 1, with dou- 
ble number of black spots distributed in two alternate bands. Black spots same size as in ju- 
venile, not bigger. 

Several longitudinal yellow lines in the mantle. The design varies with the size: 

Paratype 2 (10 mm long): 3 yellow lines, the central one continuous, interrupted only 
by the gill opening, not reaching the edge of the mantle. Lateral lines discontinuous, skirting 
the rhinophoral opening on its outer side, not forming a ring. Reaching to the gill opening on 
the back. . 

Paratype | (50 mm long): 2 additional external lateral lines, reaching further than the 
branchial opening. Yellow spots between the lines. 
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Holotype (85 mm long): a total of 10 yellow lines, the central line continuous, the re- 
maining fragmented or composed by aligned spots. 

Rhinophores uniform dark blue, with 15 to more than 30 lamellae (10 and 85 mm spec- 
imens respectively). Rhinophoral sheaths in juvenile outlined by yellow pigment in the outer 
side, not forming a ring. They join to form a yellow bridge in the holotype (Figure 1D). Gill 
grayish-blue, composed of 10 unipinnate branchial leaves (even in juvenile specimen), base 
translucent blue. Gill rachis black, with orange to orange-red border. Inner rachis red at the 
base and white in the rest in the holotype. Gill leaves bifurcate and ramify in the upper half 
in adults. Gill sheath not outlined in yellow. Hiponotum green-blue to gray, with one contin- 
uous yellow line on each side, joining in the tail (Figure 1A); one to six fragmented lines 
below, up to two above. Discontinuous lines do not merge with the continuous one in the tail. 
Posterior end of the foot lacking black spots. Mantle glands: 7-8 regular ones anteriorly, from 
the nose to the rhinophores; 10 along the posterior edge of the mantle, the last three very 
bulky. Mantle glands absent in a portion after the rhinophores. Gonopore lack distinct coloura- 
tion, yellow lines thickened around it. 

Internal anatomy (Figure 2A-C, 3 & 4): blood gland very big, compressed in front, 
pointed behind. Salivary glands white, long and tubular. Oesophagus long, with a fold. In- 
testine two and a half times the length of the oesophagus. Jaws (Figure 3E-F) composed of 
both: conic, unicuspic rodlets, tightly and regularly arranged (Figure 3G), and, small pin- 
shaped rodlets with one to four cusps in the ventral central region (Figure 3H). Dorsal ante- 
rior middle zone of jaw flanked by two triangular smooth areas, without denticles, one each 
side (Figure 3E-F). Radular formula 49 x 51.0.51. (Paratype 2), 80 x 145.0.145 (Paratype 1) 
and 98 x 170.0.170 (Holotype). Teeth bicuspid, both cusps equal or similar in size. Innermost 
lateral teeth with a single denticle at the base of the lower cusp, up to 6 in the middle laterals, 
the first always towards the half of the cusp (Figure 3A-D). Middle lateral teeth with a thick 
denticle at the base of the lower cusp (Figure 4C). Size of the teeth increases in the row, from 
the innermost teeth, to the last middle laterals, which are more blunt and irregular, then de- 
creases. Outermost teeth short and pectinate (Figure 4D), cusps reduced, with 3-5 denticles 
under the lower one, sometimes fused. 

Reproductive system (Figure 2D): ampulla long, oval and narrow. Prostate very long, 
organized in two areas of tight folds; one attached to the back and the other to the inner side 
of the bursa copulatrix, which 1s covered almost completely. Bursa copulatrix globose, fairly 
large and tinged of a characteristic pale orange. Vagina dark blue. Seminal receptacle saccu- 
lar, elongated, white, with same diameter as the vagina and inserted on its base, at the same 
point that the vagina duct. Hermaphroditic gland cream-orange, similar diameter than the 
seminal receptacle, equal length than the bursa. Vestibular gland very apparent. Holotype and 
paratype | fully mature. 


Biology: The holotype was collected in the chanels caused by turistic boats on the bottom of 
the entrance of El Ocho lagoon. The bottom there is sandy-muddy with Thalassia testudinum 
and Halimeda spp. (Figure 1B). 

When disturbed, the animal retracts the gills and secretes a white substance around the 
edge of the mantle which also seems to spring from the edge of the foot in the tail (Figure 1E). 
Afterwards, it swells and shows areas that seem to be full of water throughout the body. 


Geographical and bathymetrical distribution: Known only to the type locality, up to 2 m deep. 
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Etymology: Hypselodoris samueli sp. nov. is namec in honor of our friend and colleague 
Samuel Narciso who collected one of the paratypes and gave logistical support in Morrocoy. 


4. DISCUSSION 


Several similarly coloured species occur in the Caribbean. The colouration pattern of 
the adult specimens of Hypselodoris samueli sp. nov., is similar to that present in three other 
species listed in the Caribbean: Hypselodoris bayeri, Hypselodoris marci and Hypselodoris 
olgae, however, H. samueli sp. nov. has uniform navy-blue rhinophores, character that 
clearly distinguishes it from H. marci and H. olgae. On the other hand this character is shared 
by a large group of western Atlantic Hypselodoris: Hypselodoris picta webbi (d’Orbigny, 
1839), Hypselodoris picta lajensis, H. bayeri, Hypselodoris zebra and Hypselodoris juliae, 
although the juveniles of these five species/subspecies are quite different, so as the adults 
(except H. bayeri). 

Within the set of distinctive characters of H. samueli, there are two that distinguish it 
from the rest of Hypselodoris in the Caribbean with whom it could be compared: 

- The triangular smooth areas flanking the dorsal anterior middle zone of the jaw. This 
character is only present in other two species, both from east Atlantic, both with a reduced ge- 
ographical distribution; Hypselodoris bilineata (Pruvot-Fol, 1953) (south of Spain to Senegal 
and Canary islands) and Hypselodoris malacitana Luque, 1986 (from the south of Spain). 

- The small pin-shaped denticles in the ventral central region of the jaw. This charac- 
ter is only present in Hypselodoris ruthae Marcus & Hughes, 1974 from the Caribbean, quite 
different from H. samueli sp. nov., and in Hypselodoris pinna Ortea, 1988, from Cape Verde. 

Other typical characters of H. samueli sp. nov. are: 

- The bridge between the rhinophoral sheaths seen in the holotype (Figure | D), quite 
similar to that present in the Indo-Pacific species Glossodoris atromarginata (Cuvier, 1804). 
This character hasn’t been observed in any Atlantic species before. 

- The thick denticle below second cusp of the middle lateral teeth similar to that illus- 
trated by Garcia et al. [7: figure C, p.129] for H. marci without comments on its significance. 

Hypselodoris bayeri is the closest species to H. samueli sp. nov. in the colour pattern. 
It was described as the type of the genus Felimare Marcus & Marcus, 1967, due to the pres- 
ence in the holotype of a rachidian teeth, character that hasn’t been observed ever again in any 
other specimen attributed to the species, not even in the paratype. Thus, the holotype has been 
considered anomalous and Felimare synonymous with Hypselodoris (Ortea et al. [12]). Some 
of the posterior records to this species doesn’t fit in the original description very well (Rud- 
man [13]) or do not give much data on the anatomy (Meyer [10]) and there seem to be a com- 
plex of species with similar colour pattern under the name H. bayeri, so, the taxonomy should 
be revised. Hypselodoris samueli sp. nov. is one of this species misidentified with H. bayeri 
in Venezuela. A synthesis of the characters to distinguish both species can be seen in Table 2. 
Despite what Ortea ef a/. [12] established about the colouration of the rhinophores in H. ba- 
yeri, as it can be seen in the illustrations given by Marcus and Marcus [9: plate 1, figure 2], 
Ortea et al. [12: p. 15, figure 11B] and Valdés ef a/. [14], the rhinophores of H. bayeri are not 
uniform blue as in H. samueli sp. nov. They show a longitudinal clearer line in the back and/or 
a clearer base of the lamellae. 

The specimens illustrated by Ardila & Rachello [2] could be conspecific with H. 
samueli sp. nov. 
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Figure 1.- Hypselodoris samueli sp. nov. (A-B, D-E) Holotype (85 mm alive); (A) lateral view; (B) underwater pho- 
tograph of the living animal; (C) Paratype 1 (50 mm alive), dorso-frontal view; (D) detail of the rhinophoral sheath; 
(E) detail of the tail and the mantle edge secreting a white substance; (F-G), Paratype 2 (10 mm alive); (F) dorso-lat- 
eral view; (G) dorsal view. 
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Figure 2.- Hypselodoris samueli sp. nov. Paratype 1 (50 mm alive). (A-C) Successive schemes for the general or- 
ganization of internal organs; (A) outermost; (B) medium; (C) innermost; (D) scheme of the reproductive system. 
Scale bar = 1 mm. 

Abbreviations: aa, anterior aorta; am, ampulla; ao, anus opening; bc, bursa copulatrix; bgl, blood gland; dg, diges- 
tive gland; fgm, female gland mass; g, gills, hd, hermaphrodite duct; in, intestine; no, nidamental duct opening; oe, 
esophagus; ot, oral tube; ov, oviduct; ph, pharynx; pr, prostate; ps, penial duct; rs, seminal receptacle; sg, salivary 
gland; st, stomach; ud, uterine duct; v, vestibulum; va, vagina; ve, ventricle; vd, vas deferens, vg, vestibular gland. 
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Figure 3.- Hypselodoris samueli sp. nov. Schemes of jaw and radula. (A-C, F) Paratype 2; (D-E) Paratype 1; (A) in- 
nermost lateral teeth (number | and 18 of row 50); (B) mid-lateral teeth (25, 43 and 51 of row 50); (C) outermost lat- 
eral teeth (row 50); (D) external side of mid-lateral teeth, detail of the thick lateral denticle at the base of the lower 


cusp; (E) Jaw, scale bar = | mm; (F) Jaw, scale bar = 0,5 mm; (G) jaw rodlets; (H) pin-shaped rodlets. Scale bar = 
10 um. 
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Figure 4.- Hypselodoris samueli sp. nov. Scanning electron micrographs of radula and jaws. (A-C) Holotype; (A) jaw 
rodlets; (B) innermost lateral teeth; (C) mid-lateral teeth, detail of the thick lateral denticle; (D-E) Paratype 2; (D) 
outermost lateral teeth; (E) mid-lateral teeth. Scale bar = 10 um. 
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Anonyx sarsi (STEELE & BRUNEL, 1968), UN NUEVO ANFIPODO 
(CRUSTACEA: AMPHIPODA) MARINO PARA EL ARCHIPIE- 
LAGO CANARIO 


Riera, R.* & E. Ramos 


Centro de Investigaciones Medioambientales del Atlantico (CIMA SL) 
Arzobispo Elias Yanes, 44, 38206 La Laguna, Tenerife, islas Canarias 
*email: rodrigo@cimacanarias.com 


El lisianasido Anonyx sarsi (STEELE & BRUNEL, 1968) es un anfipodo comun en aguas 
someras de las costas atlanticas europeas, fundamentalmente en fondos submareales someros 
e intermareales (STEELE [8]). INGOLFSSON & AGNARSSON [2] observaron que esta especie se ca- 
racteriza por presentar una estacionalidad muy marcada, con abundancias maximas en in- 
vierno (Noviembre-Febrero) y muy bajas durante los meses de verano (Junio-Agosto). Se 
trata de una especie fundamentalmente carronera (SAINT-MARIE [7]), incluso sobre cuerpos de 
cetaceos varados (OLIVER E£T AL. [6]), aunque también se ha observado depredando sobre co- 
pepodos calanoides y poliquetos (SAINT-MARIE & LAMARCHE [8]). En el intermareal, esta es- 
pecie presenta una gran movilidad desplazandose hacia la franja supralitoral durante los 
periodos de marea alta pero desaparece durante la marea baja (INGOLFSSON & AGNARSSON [3]). 

Los tres ejemplares examinados de Anonyx sarsi fueron recolectados en un fondo do- 
minado por las arenas finas (59%) a 30 m de profundidad, enfrente de Palm-mar (Arona, Te- 
nerife) (28°03°59°N/16°71°39”O). La longitud media fue de 0.9 mm (Lamina 1), inferior a la 
de ejemplares del mar Artico (15.9 mm) (LEGEZYNSKA [4]). En el punto de muestreo, las es- 
pecies que dominaron la estructura de la comunidad macrofaunal fueron el poliqueto Ditrupa 
arietina, el anfipodo Ampelisca brevicornis y el tanaidaceo Apseudes talpa. 

La distribucion de esta especie es anfiatlantica (MARK £7 AL. [5], STEELE [8]) y tambien 
ha sido citada en el mar Mediterraneo (GUERRA-GARCIA &£T AL. [1]), siendo mas abundante en 
latitudes polares (LEGEZYNSKA [4]). 
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Lamina 1.- Anonyx sarsi A. Vista general de. B. Detalle de la zona anterior. 
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e-mail: ortegaj@fiu.edu (correspondence) 

? Center for Tropical Plant Conservation, Fairchild Tropical Botanic Garden 
11935 Old Cutler Road, Coral Gables (Miami), FL 33156, U.S.A. 
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ABSTRACT 


The Chelsea Physic Garden (London) (established in 1673), the Botanic Garden of 
Amsterdam (established in 1682), and the Clifford’s Hartekamp Gardens (the Netherlands, es- 
tablished in 1709 by George Clifford II) were among the most important pre-Linnaean botanic 
gardens in Europe and were famous because of their living collections of exotic plants. There 
is relatively extensive documentation of what plant material was grown in these botanic gar- 
dens prior to Linnaeus establishing the now generally accepted binomial system for naming 
plants. A study of these documents pertinent to species originally from the Macaronesian Is- 
lands is presented as a contribution to the history of European plant collections and the in- 
troduction of new exotics to European horticulture. A total of 29 taxa from the region were 
cultivated in at least one of these gardens between 1689 and 1751. Two of them are non-na- 
tive species from the New World including one weed and the common chili pepper. Three na- 
tive Macaronesian species also occur on the mainland. The rest of the taxa are endemics in at 
least one of the Macaronesian islands. It is likely that most of this material was introduced into 
European gardens by merchants and occasional travelers who visited the islands rather than 
professional plant collectors or botanists. Our study highlights the role of these early botanic 
gardens in the introduction of plants in Europe. 

Key words: History of botany, Canary Islands, Madeira, Azores, Cape Verde, plant ex- 
ploration. 


RESUMEN 
El “Chelsea Physic Garden” de Londres (fundado en 1673), el Jardin Botanico de Ams- 
terdam (fundado en 1682), y el Jardin de Clifford de Hartekamp (localizado en Holanda y 


fundado en 1709 por Geoge Clifford II) se encuentran entre los principales jardines pre-lin- 
neanos de Europa. Los mismos fueron famosos por sus colecciones de plantas foraneas. Para 
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estos jardines existe relativamente amplia documentacion sobre el material que se cultiva en 
los mismos con anterioridad al establecimiento del sistema de clasificacion binomial de Lin- 
neo. Se presenta un estudio de esta documentacion referente a especies de las islas macaro- 
nésicas. Estas colecciones nos ayudan a entender la historia de las colecciones de los jardines 
europeos y de la introduccion de especies aldéctonas en el desarrollo de la horticultura del con- 
tinente. Un total de 29 taxa de esta region se cultivaron en al menos uno de estos jardines bo- 
tanicos entre 1689 y 1751. Dos de estas especies son del Nuevo Mundo, incluyendo una 
mala hierba y el pimiento commun. Tres de estas especies son nativas en la Macaronesia, pero 
también se encuentran en el continente. El resto de las especies son endemismos de al menos 
una de las islas macaronésicas. Es probable que la mayor parte de este material se introduce 
en estos jardines por comerciantes y visitantes que de forma ocasional visitan las islas y no 
por colectores de plantas o botanicos profesionales. El estudio destaca el papel jugado por 
los jardines botanicos mas antiguos en las introducciones tempranas de plantas en la socie- 
dad europea. 

Palabras claves: Historia de la botanica, Canarias, Madeira, Azores, Cabo Verde, ex- 
ploracion vegetal. 


“Cada uno avanzaba embargado en aquella soledad sin margenes, en 
aquel silencio verde y blanco, los arboles, las grandes enredaderas, el 
humus depositado por centenares de anos, los troncos semi-derribados 
que de pronto eran una barrera mas en nuestra marcha. Todo era a la vez 
una naturaleza deslumbradora y secreta y a la vez una creciente ame- 
naza de frio, nieve, persecucion. Todo se mezclaba: la soledad, el peli- 
gro, el silencio y la urgencia de mi mision.” 


Pablo Neruda, Hacia la Ciudad Espléndida, 1971. 


“Each of us made his way forward filled with this limitless solitude, 
with the green and white silence of trees and huge trailing plants and 
layers of soil laid down over centuries, among half-fallen tree trunks 
which suddenly appeared as fresh obstacles to bar our progress. We were 
in a dazzling and secret world of nature which at the same time was a 
growing menace of cold, snow and persecution. Everything became one: 
the solitude, the danger, the silence, and the urgency of my mission.” 


Pablo Neruda, Zowards the Splendid City, 1971. 


1. INTRODUCTION 


The publication of Species Plantarum by Carolus Linnaeus (1707-1778) in 1753 (LIN- 
NAEUS [42]) represented a major turning point in the history of plant systematics. This work 
provided a widely accepted system to classify organisms based on binomial nomenclature. 
Prior to 1753 botanical studies were important in Europe, mostly because of the increasing rel- 
evance of science and plant exploration during the “Age of Enlightenment” (GROVE [29]). 
By the middle of the 18" century there were several botanic gardens in Italy, France, Ger- 
many, the Netherlands, Spain, and the United Kingdom (PLUCKNETT et al. [61]; PUERTO 
SARMIENTO [63]). Some of these botanic gardens were affiliated to governmental or aca- 
demic organizations but others were owned by wealthy individuals with a primary interest in 
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growing exotic plants. Indeed, between 1735 and 1737 Carolus Linnaeus himself worked as 
the botanical curator of the private gardens of George Clifford III (1685-1780) located at 
Hartekamp, in Heemstede (the Netherlands) (JARVIS [40]; Figure 1). The gardens were for- 
mally established in 1709 when the state was purchased by George Clifford Il (WIJNANDS 
& HENIGER [93}). 

Linnaeus took up this appointment by Clifford shortly after obtaining his Degree in 
Medicine from the University of Hardewijk (also in the Netherlands). Clifford was a Direc- 
tor of the Dutch East Indian Company (JARVIS [40]) and therefore had access to many plants 
and animals from South Africa, Asia and elsewhere thanks to the powerful Dutch trade routes 
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Figure 1. Map of Clifford’s Hartekamp Gardens as it appears between 1735 and 1760. This is a copy made by L.A. 
Springer from the original map that was made by George Lodewich Uhl (WIJNANDS & HENIGER [93]). The orig- 
inal map is in poor conditions and it is located at the Archives of the Province of Noord-Holland (http://www.beeld- 
bank.noord-hollandsarchief.nl/beeldbank). By courtesy of the library of Wageningen University. 
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Figure 2.- Copperplate engraving of Linnaeus as the frontispiece of Hortus Cliffortianus (LINNAEUS [41]). The il- 
lustration shows Linnaeus as the young Apollo (bearing a flamed torch on his left hand), bringing knowledge against 
ignorance (see CALLMER & GERTZ [7] for an interpretation of this illustration). By courtesy of the library of 
Fairchild Tropical Botanic Garden. 
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CAMPANULA foliis haftatis dentatis, caule determinate foliofo. Hort.Cliff.65./p. 10. 
Ramulus cum Fore. Folia oppofita funt. 


G. D, Exeer de J. WANDELAAR fecit, 


Figure 3.- Copperplate engraving of Canarina [as Campanula] canariensis made by Georg Dionysius Ehret and en- 
graved by Jan Wandelaar. Depicted in Hortus Cliffortianus (LINNAEUS [41]). By courtesy of the library of Fairchild 
Tropical Botanic Garden. 


in the tropics. These gardens were part of the state symbolism, a statement of increasing in- 
ternational power, and a focal point for the developing sciences of natural history and taxon- 
omy (SCHAMA [75]; SCOTT & HEWETT [77]). Many of the species first given binomial 
names by Linnaeus in Species Plantarum (including 21 Macaronesian plants) were based on 
the living collections that he studied while at the Hartekamp. As a result of his near three-year 
tenure (1735-1737) in this botanic garden, LINNAEUS [41] produced a remarkable 502 page 
catalogue with descriptions and engravings of its living collections which has been considered 
as one his masterpieces (Figure 2) (STEARN [82]). This work featured a plate of the Canarian 
Island endemic Canarina [as Campanula] canariensis made by Georg Dionysius Ehret (1707- 
1770) and engraved by Jan Wandelaar (1690-1759) (Figure 3). 
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Figure 4.- Map of the Chelsea Physic Garden made by John Haynes (ca. 1706-ca. 1770) in 1751. Notice the statue 
of Sir Hans Sloane located in the center of the garden (see Figure 5). By courtesy of the Royal Society. 


In previous studies we have shown that, besides Clifford’s Hartekamp Gardens, sev- 
eral other European gardens grew plants from the Macaronesian Islands before 1753 (SAN- 
TOS-GUERRA [72]; FRANCISCO-ORTEGA et al. [27-28]). Among them there were the 
Chelsea Physic Garden (located in London) and the Botanic Garden of Amsterdam (also cur- 
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Figure 5.- Statue of Sir Hans Sloane located on the central courtyard of Chelsea Physic Garden. This is replicate of 
the original statue as it was made by John Michael Rysbrack (1694-1770) in 1737 and placed on this site. The orig- 
inal statue has been located at the British Museum since 1983 (MINTER [45]). Photo credit: Charlie Hopkinson. 


rently known as the Hortus Botanicus Amsterdam, but known in the 18" century as Hortus 
Medicus Amstelodamensis). 

The Chelsea Physic Garden was founded in 1673 by the Worshipful Society of Apothe- 
caries of London as the “Aphotecaries’ Garden” on the banks of the River Thames (MINTER 
[45]) (Figure 4). It is the second oldest botanic garden of Britain, and it was established only 
40 years after the foundation of the University of Oxford Botanic Garden (year 1621, HILL 
[36]). However, it was not until 1712 that the Chelsea Physic Garden was consolidated as an 
institution thanks to a generous gift by Sir Hans Sloane (1660-1753) that allowed for the pur- 
chase of the land where the garden is still located (Figure 5) (MINTER [45]). As part of the 
arrangements made by Sloane to buy this property, every year the Chelsea Physic Garden was 
required to send 50 herbarium specimens of different species prepared from its living collec- 
tions to the Royal Society. In accordance with Sloane’s stipulation, 1,600 herbarium specimens 
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Figure 6.- Specimen of Jasminum azoricum (Madeiran endemic) from the living collections of Chelsea Physic Gar- 
den that was sent from this botanic garden to the Royal Society in 1733 (RAND [65]). By courtesy of the Natural 
History Museum of London. 


were received by the Royal Society between 1722 and 1753 (STUNGO [83]). These speci- 
mens now form part of the herbarium of the Natural History Museum in London (BM) (Fig- 
ure 6). The “Philosophical Transactions” of the Royal Society regularly published articles 
listing the specimens that were received annually from Chelsea Physic Garden. In eight of 
these articles (MILLER [46-47]; RAND [65-67]; SLOANE & RAND [79]; WILMER [95- 
96]) Macaronesian specimens are listed. 
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Early records for material cultivated in this garden are found in a manuscript located 
in the Sloane’s Collection of the British Library (reference: MS 3370 ff. 14-19). This docu- 
ment was signed by James Petiver (see below), Simons Andrews, Thomas Wycks, and an un- 
known fourth author with an illegible signature. This manuscript has a list of plants that were 
grown in Chelsea Physic Garden by November 
1706. Additional records for the early 18" century 
were provided in seven accounts published by the 
famous naturalist James Petiver (ca. 1658-1718) 
(PETIVER [54-60]). 

In addition, between 1730 and 1739 three 
catalogues listing the material grown in this botanic 
garden were published by MILLER [48] and 
RAND [64, 68]. Most of the references for Mac- 
aronesian plants cultivated at this botanic garden 
were provided by Isaac Rand (1674-1743) (Figure 
7) who was the first official Director of the Chelsea 
Physic Garden (HUNTING [37]). 

The Hortus Medicus Amstelodamensis was 
founded in its present location in 1682 (in the Plan- 
tage District) (Figure 8). However, several “med- 
ical gardens” existed in Amsterdam from 1638 at 


Figure 7.- Portrait of Isaac Rand, attributed to 


John Ellys (1701-1757) (for further details see ; - al og 
HUNTING [36]). By courtesy of the Workship- different sites (WIJNANDS [91-92]; WIJNANDS 


ful Society of Apothecaries of London. et al. [94]). This is the fourth oldest botanic garden 
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Figure 8.- Map of the Amsterdam Botanic Garden by 1685 as published by C. COMMELIN [9]. By courtesy of the 
University of Amsterdam Library Special Collections. 


Figure 9.- Portrait of Jan Commelin made by Gerard Hoet (1648-1733). Unknown date between 1675 and 1700. By 
courtesy of Amsterdam Museum. 


in the Netherlands. The botanic gardens of the universities of Leiden, Utrecht, and Groningen 
were founded in 1590, 1639, and 1642 respectively (VEENDORP & BAAS BECKING [88]; 
WIJNANDS [91-92]). 

Between 1646 and 1724, nine catalogues listing material found in the living collections 
of the Hortus Medicus Amstelodamensis were published, mostly by Jan Commelin (1629- 
1692) and his nephew Caspar Commelin (?-1731) (Figures 9-10) (C. COMMELIN [10-11]; 
J. COMMELIN [14-18]; CORNELT [19]; SNIPPENDAEL [80]). The three catalogues pub- 
lished in 1697, 1701, and 1706 depicted plants cultivated in this garden (C. COMMELIN 
[11]; J. COMMELIN [15-16]) and the two catalogues published in 1703 and 1706 were re- 
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Figure 10.- Painting made by Cornelis Troost (1697-1750) in 1724 portraying the “/nspector of Collegium Medi 


Caspar Commelin (the second from right) is shown with his right hand on a copy of the third edition of his catalogue 
of plants grown at Hortus Medicus Amstelodamensis. By courtesy of Amsterdam Museum. 


issued in 1715 (C. COMMELIN [12, 13]). In addition, 420 watercolors of plants growing in 
this garden were produced during this time (WIJNANDS [91]). They form what is known as 
the Moninckx Atlas (located at University of Amsterdam Library Special Collections), in ref- 
erence to Jan Moninckx (?-1714) and Maria Moninckx (?-1757), who were the main artists 
producing these paintings (WIJNANDS [91]). These watercolors are available online at the 
website of the University of Amsterdam Library (http://www.uba.uva.nl/digital_produc- 
tion_centre/home.cfm). In a previous study (FRANCISCO-ORTEGA et a/. [28]), we repro- 
duced two of the watercolors from the Moninckx Atlas (for the Canarian endemics Aeonium 
canariense and Isoplexis canariensis). In this study we present three additional watercolors 
of Canary Island endemics (Convolvulus canariensis, Justicia hyssopifolia, and Teline ca- 
nariensis; Figures 11-13) from this “botanical atlas.” 

In this paper our research concerning early cultivation of Macaronesian plants in Eu- 
rope focuses on these three botanic gardens because: (1) there are several archival documents 
and published works/catalogues with details of material found in their living collections, (2) 
there are herbarium specimens for many of the species that were cultivated in Chelsea Physic 
Garden and Clifford’s Hartekamp Gardens, and (3) several of the published catalogues of the 
Botanic Garden of Amsterdam and of the Moninckx Atlas have extraordinary illustrations of 
the species that were grown in this botanic garden. 


Figure 11.- Watercolor of Convolvulus canariensis located at the Moninckx Atlas (vol. 3, t. 49) made Jan Moninckx. 
Unknown date between 1686 and 1700. By courtesy of the University of Amsterdam Library Special Collections. 
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Figure 12.- Watercolor of Teline canariensis located at the Moninckx Atlas (vol. 3, t. 50) made by Maria Moninckx. 
Unknown date between 1686 and 1699. By courtesy of the University of Amsterdam Library Special Collections. 
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Figure 13.- Watercolor of Justicia hyssopifolia located at the Moninckx Atlas (vol. 8, t. 38) made Maria Moninckx. 
Unknown date between 1686 and 1706. By courtesy of the University of Amsterdam Library Special Collections. 
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2. RECORDS OF LIVING COLLECTIONS OF MACARONESIAN PLANTS 


In this section Macaronesian species grown in at least one of the three gardens are 
listed alphabetically (taxonomy and nomenclature follow ACEBES GINOVES et al. [1]. 
JARDIM & MENEZES DE SEQUEIRA [39], SANCHEZ-PINTO et al. [71], SILVA et al. 
[78], THE ANGIOSPERM PHYLOGENY GROUP [84], and UPSON & ANDREWS [86]). 

The taxonomic identity is followed by details of the distribution and status of the taxon 
in question [AZO, endemic to Azores, CAN, endemic to the Canary Islands; CAP, endemic 
to Cape Verde; CUL, cultivated; INT, human-introduced to the Macaronesian islands (archi- 
pelagos are listed inside parenthesis); MAC, endemic to Macaronesia (archipelagos are listed 
inside parenthesis); MAD, endemic to Madeira; NAT, native to Macaronesia (archipelagos 
are listed inside parenthesis) ]. For each taxon and botanic garden (coded as “AMSTERDAM™ for 
the Botanic Garden of Amsterdam, “CHELSEA” for the Chelsea Physic Garden, and “CLIF- 
FORD” for the Clifford’s Hartekamp Gardens) we provide at least the first three words of the 
polynomial description as it is stated in the appropriated work. We also provide the page num- 
bers of the works where the polynomial and/or the illustrations are located. For those speci- 
mens sent from the Chelsea Physic Garden to the Royal Society we provide their voucher 
number as recorded at BM. The “NOTEs” entry gives additional information particularly per- 
tinent to cultivation of these species in other gardens as referred in the relevant catalogues of 
these botanic gardens and other works (1.e., AITON [2-4]; HALLIWELL [31]; HARVEY [32]; 
LINNAEUS [41-44], MILLER [51]; PLUKENET [62]). We were unable to locate herbarium 
specimens or illustrations referring to these additional records for other gardens (except for 
those provided by PLUKENET [62]); therefore further research is needed to validate this in- 
formation. 

Taxonomic identifications for the material cultivated in the three botanic gardens were 
based on available herbarium specimens and illustrations. When these sources were not avail- 
able our identifications relied on the polynomial descriptions. Several of these polynomials de- 
scriptions refer to illustrations of Macaronesian plants made by Leonard Plukenet 
(1642-1706), who was superintendent of the Royal Gardens of Hampton Court (England). 
Taxonomic identifications for Macaronesian taxa found in the works of this pre-Linnaean 
botanist were reviewed by FRANCISCO-ORTEGA eft al. [25] 

It is noteworthy that among the plants cultivated at Clifford’s Hartekamp Gardens 
(LINNAEUS [41]) several of them were reported as occurring both in the Macaronesian arch- 
ipelagos and other regions [e.g., Cassia fistula L. (Fabaceae), Foeniculum vulgare L. (Api- 
aceae), Saccharum officinarum L (Poaceae)]; however, we are not certain if the material grown 
at this garden came from Macaronesia or not. We have therefore excluded these plants from 
our list, and we have included only those taxa that LINNAEUS [41] reported as exclusively 
from the Macaronesian archipelagos or those that are endemic to these islands. 


Aeonium canariense (L.) Webb & Berth. (Crassulaceae), CAN 

AMSTERDAM: Sedum canarinum foliis [...] (J. COMMELIN [16]: 189, t. 95; Moninckx 
Atlas 4, t. 45, 46 [unknown artist (1686-1700)]).- CHELSEA: 15. Sedum Canarinum: foliis 
[...] (RAND [68]: 182).- CLIFFORD: 2. Sempervivum caule infra [...] (LINNAEUS [41]: 
179).- NoTEs: LINNAEUS [43] (based on VAN ROYEN [87]) reported this species for 
the Botanic Garden of Leiden by 1740. AITON [3] (based on manuscripts located in the 
Sloane’s collection of the British Library [reference: MS 525 and MS 3349]) reported the 
species for the gardens of the Duchess of Beaufort by 1699. 
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Aizoon canariense L. (Aizoaceae), NAT 
CHELSEA: 2. Ficoidea Canariensis, procumbens |...| (RAND [68]: 77).- CLIFFORD: 1. 
Aizoon foliis obverse [...] (LINNAEUS [41]: 215).- Norges: LINNAEUS [41] believed 
that the accession cultivated at the Clifford’s Hartekamp Gardens came from the Canary 
Islands. LINNAEUS [41-42] (based on DILLENIUS [22], VOLCKAMERUS [89], and 
VAN ROYEN [87]) reported this species for the Botanic Garden of Leiden by 1740 and 
for gardens of Nuremberg and Giessen (Germany) by 1700 and 1719. AITON [3] (based 
on MILLER [49]) reported the species being cultivated by Philip Miller (1691-1771) by 
1731, it is likely that this material was part of the living collections of the Chelsea Physic 
Garden. 

Argyranthemum frutescens (L.) Sch. Bip. subsp. frutescens (Asteraceae), CAN 
CHELSEA: 65 Canary Dasie Pellitory [...] (PETIVER [55]: 417); 788. Pyrethrum 
frutescens Canariense [...| (RAND [67]: 4, BM000810173); 32. Aster Canariensis, 
frutescens [...] (RAND [68]: 26).- CLIFFORD: 5. Chrysanthemum fruticosum, foliis [...] 
(LINNAEUS [41]: 417, BM000647217).- NoTEs: LINNAEUS [41-42] (based on MORI- 
SON [52], WALTHERUS [90] and VAN ROYEN [87]) listed this taxon for the Oxford 
Botanic Garden by 1699, for the gardens of A. F. Waltherus in Leipzig by 1735 and at the 
Botanic Garden of Leiden by 1740. AITON [4] (also based on MORISON [52]) reported 
this species for the Oxford Botanic Garden by 1699. 

Bosea yervamora L. (Amaranthaceae), CAN 
CHELSEA: 21. Yerva-mora Hispanorum |[...] (RAND [68]: 214).- CLIFFORD: |. Bosia. [/] 
Tilia sorte [...] (LINNAEUS [41]: 84).- Norges: LINNAEUS [41] reported the material 
cultivated at the Clifford’s Hartekamp Gardens from “Americae insulis” without referring 
to any particular island of the New World. LINNAEUS [41-42] (based on WALTHERUS 
[90] and VAN ROYEN [87]) listed this taxon for the gardens of A. F. Waltherus in Leipzig 
by 1735 and for the Botanic Garden of Leiden by 1740. AITON [2] (based on MILLER 
[51]) listed the species as cultivated “before 1728” by Philip Miller, it is likely that this ma- 
terial was part of the living collections of the Chelsea Physic Garden. 

Bystropogon canariensis (L.) L. Hér. var. canariensis (Lamiaceae), CAN 
AMSTERDAM: Heliotropium canariense arborescens [...] (J. COMMELIN [16]: 129, t. 
65; Moninckx Atlas 4, t. 13 [Jan Moninckx (1686-1699)]).- CHELSEA: 5. Heliotropium 
Canariense arborescens |...| (RAND [68]: 94).- CLIFFORD: 8. Mentha floribus capitatis 
[...] (LINNAEUS [41]: 307, BM000646014; BM000646015).- Notes: J. COMMELIN 
[16] stated that this species was known in the Dutch gardens and that the plants cultivated 
in the Botanic Garden of Amsterdam were received (no date reported) from Gerbrand Pan- 
cras. LINNAEUS [41] (based on BOERHAAVE [6]) listed this species for the Botanic 
Garden of Leiden by 1720. AITON [3] (based on material located the Sloane’s Herbarium 
at BM [reference: HS 142, f. 26]) reported this species for the gardens of the Duchess of 
Beaufort by 1714. 

Canarina canariensis (L.) Vatke (Campanulaceae), CAN 
CHELSEA: 711. Campanula Canariensis; Atriplicis [...| (RAND [66]: 144, 
BM000810169); 16. Campanula canariensis; Atriplicis [...] (RAND [68]: 40).- CLIF- 
FORD: 10. Campanula foliis hastatis [...| (LINNAEUS [41]: 65, t. 8).- NOTEs: 
PLUKENET [62] appeared to base his description for this taxon on material grown the 
Royal Gardens of Hampton Court. LINNAEUS [42] (based on VAN ROYEN [87]) re- 
ported this taxon for the Botanic Garden of Leiden by 1740. AITON [2] (based on 
PLUKENET [62]) reported this species for the Royal Gardens of Hampton Court by 1696. 
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HARVEY [32] indicated that this species was cultivated in the nursery of Henry Wise by 
1696. 

Capsicum annuum L. (Solanaceae), CUL 
CLIFFORD: 6. Solanum caule inermi {...] (LINNAEUS [41]: 61, BM000558033).- NOTEs: 
LINNAEUS [40] believed that the material grown at the Clifford’s Hartekamp Gardens 
came from Madeira. 

Cedronella canariensis (L.) Webb & Berth. (Lamiaceae), MAC (Azores, Canaries, 
Madeira) 
AMSTERDAM: Cedronella canariensis viscosa |...| (J. COMMELIN [16]: 81, t. 41: C. 
COMMELIN [10]: 8; Moninckx Atlas 3, t. 39 [Jan Moninckx (1686-1700)]).- CHELSEA: 
66 Trifoliate Canary Mint [...] (PETIVER [55]: 418); 2. Dracocephalon Canariense tri- 
phyllon [...] (RAND [68]: 70); 1366 Dracocephalon Canariense triphyllon {...| 
(WILMER [95]: 404, BM000810167).- CLIFFORD: 5. Dracocephalum floribus spicatis 
[...] (LINNAEUS [41]: 308, BM000646035).- NoTres: J. COMMELIN [16] stated that 
this species had been in cultivation for some years at the Botanic Garden of Amsterdam. 
LINNAEUS [41-42] (based on BOERHAAVE [6], MORISON [52], and VOLCK- 
AMERUS [89]) reported this species for the Oxford Botanic Garden by 1699, for gardens 
of Nuremberg by 1700, and for the Botanic Garden of Leiden by 1720. AITON [3] (based 
on a manuscript located in the Sloane’s collection of the British Library [reference: MS 
3343]) reported this species for the gardens of the Duchess of Beaufort by 1697. HALLI- 
WELL [31] suggested that this species was already in cultivation in England by 1578. 

Convolvulus canariensis L. (Convolvulaceae), CAN 
AMSTERDAM: Convolvulus canariensis sempervirens |...| (J. COMMELIN [16]: 101, t. 51: 
Moninckx Atlas 3, t. 49 [Jan Moninckx (1686-1700)]).- CHELSEA: 67 Evergreen Canary 
Bindweed [...] (PETIVER [55]: 418); 363. Convolvulus Canariensis; longioribus [...] 
(SLOANE & RAND [79]: 2, BM000810168); 9. Convolvulus Canariensis, sempervivens 
[...] (RAND [68]: 57).- CLIFFORD: 4. Convolvulus foliis cordatis [...] (LINNAEUS [41]: 
67).- NoTEs: LINNAEUS [42] (based on VAN ROYEN [87]) listed this taxon for the 
Botanic Garden of Leiden by 1740. AITON [2] (based on material located the Sloane’s 
Herbarium at BM [reference: HS 139, f. 63]) reported the species for the gardens of the 
Duchess of Beaufort by 1690. 

Dracaena draco (L.) L. subsp. draco (Asparagaceae), MAC (Azores, Canaries, Cape 
Verde, and Madeira) 
AMSTERDAM: Palma prunifera foliis [...| (J. COMMELIN [14]: 260; J. COMMELIN [17]: 
260); 361. Sanguis draconis Officin. [...] (J. COMMELIN [18]: 86).- CHELSEA: 177. 
Draco Arbor [...] (RAND [64]: 32); 148. Sanguis draconis; officin. [...] (MILLER [48]: 
148); 8. Palma. Yuccae foliis [...] (RAND [68]: 150).- Notes: As early as 1494, a speci- 
men of the dragon-tree, a species then known only from the Macaronesian islands, was cul- 
tivated in the monastery of the Holy Trinity in Lisbon (DE PAZ-SANCHEZ [21]), with 
another one reported in the grounds of the Convent of Our Lady of Grace, in the same 
city (CLUSIUS [8]). LINNAEUS [43] (based on BOERHAAVE [6] and VAN ROYEN 
[87]) listed this taxon for the Botanic Garden of Leiden by 1720 and 1740. 

Euphorbia balsamifera Aiton subsp. balsamifera (Euphorbiaceae), NAT 
AMSTERDAM: Tithymalus canariensis frutescens [...] (J. COMMELIN [16]: 209, t. 105; 
C. COMMELIN [10]: 24; Moninckx Atlas 5, t. 32 [Maria Moninckx (1699-1700)]).- 
Notes: J. COMMELIN [16] stated that this species was introduced to the Botanic Garden 
of Amsterdam by Francois de Vroede in 1699. 
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Euphorbia canariensis L., CAN 
AMSTERDAM: Tithymalus aizoides fruticosus [...] (J. COMMELIN [16]: 207, t. 204; C. 
COMMELIN [10]: 11, 20; Moninckx Atlas 5, t. 31 [Maria Moninckx (1686-1700)]).- 
CHELSEA: 170. Euphorbium; officin Euphorbium; [...| (MILLER [48]: 42); 5. Euphor- 
bium tetragonum, & pentagonum [...] (RAND [68]: 75).- CLIFFORD: 2. Euphorbia ac- 
uleata quadrangularis {...| (LINNAEUS [41]: 196).- Nores: LINNAEUS [41-42] (based 
on BOERHAAVE [6] and VAN ROYEN [87]) listed this taxon for the Botanic Garden of 
Leiden by 1720 and 1740. AITON [3] (based on a manuscript located in the Sloane’s col- 
lection of the British Library [reference: MS 3357, f. 21]) reported the species for the gar- 
dens of the Duchess of Beaufort by 1697. 

Foeniculum vulgare Mill. (Apiaceae), NAT (Azores, Canaries, Madeira, Cape Verde) 
CHELSEA: 5. Foeniculum Azoricum. Pluk. Alm. (RAND [68]: 77). 

Hypericum canariense L. (Hypericaceae), MAC (Canaries and Madeira) 
AMSTERDAM: Hypericum frutescens canariense |...|] (J. COMMELIN [16]: 135, t. 68; 
Moninckx Atlas 4, t. 16 [unknown artist (1686-1700)]).- CLIFFORD: 9. Hypericum floribus 
trigynis [...] (LINNAEUS [41]: 381, BM000646815).- Notes: LINNAEUS [41-42] 
(based on BOERHAAVE [6] and VAN ROYEN [87]) listed this taxon for the Botanic 
Garden of Leiden by 1720 and 1740. AITON [4] (based on manuscripts located in the 
Sloane’s collection of the British Library [reference: MS 525, and MS 3343]) reported 
this species for the gardens of the Duchess of Beaufort by 1699. 

Isoplexis canariensis (L.) J.W. Loudon (Scrophulariaceae), CAN 
AMSTERDAM: Digitalis acanthoides canariensis [...| (J. COMMELIN [16]: 105, t. 53; 
Moninckx Atlas 3, t. 51 [Jan Moninckx (1686-1700)]).- CHELSEA: 7. Digitalis, Ca- 
nariensis; acanthoides [...| (RAND [68]: 69).- CLIFFORD: 2. Gesneria foliis lanceolatis 
[...] (LINNAEUS [41]: 318, BM000646182).- Notes: MILLER [51] indicated (without 
giving a particular date) that this species was first grown in England at the gardens of the 
Bishop of London at Fulham and also at the gardens of Hampton Court. LINNAEUS [41] 
(based on BOERHAAVE [6]) listed this taxon for the Botanic Garden of Leiden by 1720. 
AITON [3] (based on a manuscript located in the Sloane’s collection of the British Li- 
brary [reference: MS 3358, f. 20]) reported this species for the gardens of the Duchess of 
Beaufort by 1698. 

Jasminum azoricum L. (Oleaceae), MAD 
AMSTERDAM: Jasminum Azorium trifoliatum [...| (J. COMMELIN [15]: 159, t. 82; Mon- 
inckx Atlas 2, t. 18 [Jan Moninckx (1686-1690)]); Jasminum Azoricum flore [...| (J. COM- 
MELIN [17]: 172).- CHELSEA: 564. Jasminum Azoricum, trifolium |...] (RAND [65]: 2, 
BM000810172); 6. Jasminum Azoricum, trifoliatum [...] (RAND [68]: 103).- CLIFFORD: 
2. Jasminum foliis oppositis |...] (LINNAEUS [41]: 5, BM000557520; BM000557520).- 
Notes: J. COMMELIN [15] reported the species from the Azores Islands; however, this 
taxon is not known to occur on these islands. In addition, he stated that the species was cul- 
tivated in the Hortus Beaumontianus (Holland) by 1693. LINNAEUS [41] listed this 
species for Azores, Madeira, Sri Lanka, and India. LINNAEUS [41-42] (based on BOER- 
HAAVE [6], HERMANNUS [34], and VAN ROYEN [87]) listed this taxon for the Botanic 
Garden of Leiden by 1687, 1720 and 1740. AITON [2] (based on MILLER [49]) reported 
this species for the Royal Gardens of Hampton Court by 1731. 

Jasminum odoratissinum L., MAC (Canaries and Madeira) 
CLIFFORD: 4. Jasminum foliis alternis [...| (LINNAEUS [41]: 5, BM000557523).- NOTEs: 
LINNAEUS [41] (based on BOERHAAVE [6]) listed this taxon for the Botanic Garden 
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of Leiden by 1720. AITON [2] (based on MILLER [49]) reported this species for the Royal 
Gardens of Hampton Court by 1730. HARVEY [32] indicated that this species was culti- 
vated in the nursery of George Rickets by 1688. 

Justicia hyssopifolia L. (Acanthaceae), CAN 
AMSTERDAM: Moninckx Atlas 8, t. 38 [Maria Moninckx (1686-1706)].- CLIFFORD: 2. Jus- 
ticia foliis lineari-lanceolatis |...| (LINNAEUS [41]: 10, BM000557558).- Nores: 
PLUKENET [62] based his polynomial description for this taxon on material grown by 
George London at the Royal Gardens under William HI. LINNAEUS [41-42] (based on 
BOERHAAVE [6], MORISON [52], and VAN ROYEN [87]) listed this taxon for the Ox- 
ford Botanic Garden by 1699 and for the Botanic Garden of Leiden by 1720 and 1740. 
AITON [2] (based on MILLER [50]) reported this species for the Royal Gardens of Hamp- 
ton Court by 1690. 

Kleinia neriifolia Haw. (Asteraceae), CAN 
CLIFFORD: |. Kleinia foliis lanceolatis |...| (LINNAEUS [41]: 395).- Notes: LINNAEUS 
[41] listed this species for the Canaries and the East Indies, and based on DILLENIUS [23] 
he reported this species for the James Sherard’s garden at Eltham (London) by 1732. 
AITON [4] (also based on DILLENIUS [23]) reported this species for the gardens of James 
Sherard by 1732. 

Lavandula canariensis Mill. subsp. canariensis (Lamiaceae), CAN 
AMSTERDAM: Lavandula folio longiore [...| (C. COMMELIN [11]: 27, t. 27; Moninckx 
Atlas 6, t. 43 [Jan Moninckx (1703-1705)]).- CHELSEA: 6. Lavendula Canariensis: spica 
[...] (RAND [68]: 111); 1475 Lavendula Canariensis, spica [...] (WILMER [96]: 397, 
specimen not found).- NOTES: According to WILMER [96] a specimen of “Lavandula Ca- 
nariensis” from material cultivated at the Chelsea Physic Garden was sent from this gar- 
den to the Royal Society under number “397”; however, we were unable to locate this 
specimen at BM. UPSON & ANDREWS [86] claimed that one of the specimens found in 
the Sloane herbarium was the material sent to the Royal Society; however, based on the 
BM records none of the specimens received by this society from Chelsea Physic Garden 
was filed in the Sloane herbarium. We believe that the polynomial descriptions provided 
by RAND [68] and WILNER [95] refer to this taxon as according to MILLER [51] and 
UPSON & ANDREWS [86] L. canariensis was already in cultivation in the garden of 
Bishop Compton (1632-1713) who was Bishop of London in Fulham by 1675. 

Lotus jacobaeus L. (Fabaceae), CAP 
AMSTERDAM: Lotus angustifolia flore [...] (J. COMMELIN [16]: 165, t. 83; Moninckx 
Atlas 4, t. 33 [Jan Moninckx (1699)]).- CLIFFORD: 7. Lotus caule herbaceo |...) (LIN- 
NAEUS [41]: 372, BM000646728).- Notes: J. COMMELIN [16] indicated that seeds of 
this species were sent in 1699 by W. A. der Stel (1664-1733) when he visited the island of 
Santiago (Cape Verde Archipelago) during his trip to South Africa, where he was appointed 
Governor of the Cape Colony. LINNAEUS [42] (based on VAN ROYEN [87]) list this 
taxon for the Botanic Garden of Leiden by 1740. AITON [4] (based on material located 
the Sloane’s Herbarium at BM [reference: HS 134, f. 41]) reported this species in the gar- 
dens of the Duchess of Beaufort by 1714. 

Persea indica (L.) Spreng. (Lauraceae), MAC (Azores, Canaries, and Madeira) 
CLIFFORD: 4. Laurus foliis lanceolatis {...] (LINNAEUS [41]: 154, BM000558698).- NoTEs: 
LINNAEUS [41] reported this species only for the New World. LINNAEUS [41] (based on 
BOERHAAVE [6]) reported this species for the Botanic Garden of Leiden by 1720. Ac- 
cording to AITON [3] (based on REA [69]), the species was cultivated in England by 1665. 
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Phyllis nobla L. (Rubiaceae), MAC (Canaries, and Madeira) 

CHELSEA: Canary Simpla-nobla (PETIVER [57]: 215); 4. Bupleuroides; quae Simpla- 
Nobla [...] (RAND [68]: 37).- CLIFFORD: 1. Phyllis. Bupleuroides, quae Simpla nobla 
[...] (LINNAEUS [41]: 87, BM000558215).- Notes: LINNAEUS [40-41] (based on 
BOERHAAVE [6], DILLENIUS [23], VAN ROYEN [87], and WALTHERUS [90]) listed 
this taxon for the Botanic Garden of Leiden by 1720 and 1740, for the gardens of A. F. 
Waltherus in Leipzig by 1735, and for the James Sherard’s garden at Eltham by 1732. 
AITON [2] (based on a manuscript located in the Sloane’s collection of the British Li- 
brary [reference: MS 3343]) reported this species for the gardens of the Duchess of Beau- 
fort by 1699. 

Rumex lunaria L. (Polygonaceae), CAN 
CHELSEA: 10 Canary Tree Sorrel [...] (PETIVER [57]: 180); 12. Acetosa Arborescens, ex 
Insulis [...] (RAND [68]: 5); 1102. Acetosa arborescens, ex Insulis |...| (MILLER [47]: 
213, BM000810170);.- CLIFFORD: 8. Rumex floribus hermaphroditis [...| (LINNAEUS 
[41]: 139, BM000558578).- Notes: LINNAEUS [41-42] (based on BOERHAAVE [6] 
and VAN ROYEN [87]) listed this taxon for the Botanic Garden of Leiden by 1720 and 
1740. AITON [2] (based on a manuscript located in the Sloane’s collection of the British 
Library [reference: MS 3358]) reported this species for the gardens of the Duchess of 
Beaufort by 1698. 

Salvia canariensis L. var. canariensis (Lamiaceae), CAN 
CHELSEA: 110. Canary Clary. Ray [...] (PETTVER [60]: 358).- CLIFFORD: 12. Salvia foliis 
hastato-triangularibus [...| (LINNAEUS [41]: 13, BM000557604).- Notes: LINNAEUS 
[41-42] (based on BOERHAAVE [6], MORISON [52], and VAN ROYEN [87]) listed this 
taxon for for the Oxford Botanic Garden by 1699 and for the Botanic Garden of Leiden 
by 1720 and 1740. AITON [2] (based on a manuscript located in the Sloane’s collection 
of the British Library [reference: MS 3357, f. 62]) reported this species for the gardens of 
the Duchess of Beaufort by 1697. 

Semele androgyna (L.) Kunth (Asparagaceae), MAC (Canaries, and Madeira) 
CHELSEA: Palma Horse-tongue [...] (PETTVER [57]: 199).- CLIFFORD: 4. Ruscus foliis 
margine [...] (LINNAEUS [41]: 466, BM000647527).- Notes: LINNAEUS [41-42] 
(based on DILLENIUS [23]) listed this taxon for the James Sherard’s garden at Eltham by 
1732. AITON [4] (based on PETIVER [57]) reported this species for the Royal Gardens 
of Hampton Court by 1713. 

Sideritis canariensis L. (Lamiaceae), CAN 
AMSTERDAM: Stachys canariensis, frutescens [...] (J. COMMELIN [16]: 197, t. 99; Mon- 
inckx Atlas 4, t. 50 [Jan Moninckx (1686-1700)]).- CHELSEA: 111. White Canary Hore- 
hound [...] (PETIVER, [60]: 358); 11. Stachys Canariensis, frutescens [...] (RAND [68]: 
190); 1092 Stachys Canariensis frutescens [...] (MILLER [46]: 423, BM000810165).- 
CLIFFORD: 5. Stachys fruticosa foliis [...] (LINNAEUS [41]: 310, BM000646052).- 
Notes: LINNAEUS [41] (based on BOERHAAVE [6] and MORISON [52]) listed this 
taxon for the Oxford Botanic Garden by 1699 and for the Botanic Garden of Leiden by 
1720. AITON [3] (based on a manuscript located in the Sloane’s collection of the British 
Library [reference: MS 3357, f. 67]) reported the species for the gardens of the Duchess 
of Beaufort by 1697. HALLIWELL [31] indicated that this species was already in culti- 
vation in the Botanic Garden of Oxford by 1658. 

Solanum pseudocapsicum L. (Solanaceae), INT 
CHELSEA: 54. Cherry Nightshade Ray [...] (PETIVER [59]: 272). 
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Teline canariensis (L.) Webb & Berth. (Fabaceae), CAN 

AMSTERDAM: Cytisus canariensis sempervirens [...| (J. COMMELIN [16]: 103, t. 52; 
Moninckx Atlas 3, t. 50 [Maria Moninckx (1686-1699)]).- CHELSEA: Yellow Canary 
Cytisus [...] (PETIVER [55]: 419); 6. Cytisus Canariensis, microphyllos [...| (RAND 
[68]: 67); 1465 Cytisus Canariens. microphyllos |...) (WILMER [96]: 397, 
BM000810164).- CLIFFORD: 6. Genista foliis ternatis. (LINNAEUS [41]: 355, 
BM000646557).- Notes: LINNAEUS [44] (based on VAN ROYEN [87]) listed this taxon 
for the Botanic Garden of Leiden by 1740. AITON [4] (based on TRADESCANT [85]) re- 
ported this species for the gardens of John Tradescant by 1656. 


3. DISCUSSION 


3.1. Macaronesian plants grown in the botanic gardens 


A total of 29 taxa from the Macaronesian islands were cultivated in at least one of 
these three gardens. Two of them are non-native species from the New World including 
one weed (Solanum pseudocapsicum) and the cultivated pepper (Capsicum annuum). There 
are three native taxa that also occur in the mainland. One of them, Foeniculum vulgare has 
a widespread cosmopolitan distribution, although it is originally from the Old World. The 
second one, Aizoon canariense, also occurs through the Mediterranean Basin, Africa, and 
the Middle East reaching India and Australia. The third taxon, Euphorbia balsamifera 
subsp. balsamifera is also found in Morocco, Mauritania, and Senegal. The rest of the taxa 
are endemics in at least one of the Macaronesian archipelago. There is a single endemic 
from Madeira (1.e., Jasminum azoricum) and Cape Verde (Lotus jacobaeus). Fifteen of the 
species are Canary Island endemics and the rest of the taxa (i.e., Cedronella canariensis, 
Dracaena draco subsp. draco, Hypericum canariense, Jasminum odoratissimum, Persea 
indica, Phyllis nobla, and Semele androgyna) are endemic to more than one Macaronesian 
archipelago. 

Only two catalogues from the Botanic Garden on Amsterdam (i.e., CORNELII [19]: 
SNIPPENDAEL [80]) and three of the relevant publications listing material grown at Chelsea 
Physic Garden [1.e., PETIVER [54, 56, 58] did not include any plants from the Macarone- 
sian Islands. Likewise the unpublished British Library manuscript that records those plants 
found at Chelsea Physic Garden by 1706 does not have any reference for Macaronesian ma- 
terial either. 

Among the 29 taxa.recorded in our study only seven were cultivated in a single botanic 
garden, 13 of them were grown in two of these gardens, and the remaining nine were listed 
for all three gardens. With 24 taxa, the Clifford’s Hartekamp Gardens had the highest num- 
ber of taxa from Macaronesia whereas the Botanic Garden of Amsterdam reported the lowest 
number (i.e., 15 taxa) of collections from this region. The publications from the Chelsea Physic 
Garden listed 21 taxa as collected in the Macaronesian Islands. 

It is noteworthy that the vast majority of the native/endemic taxa grown in these three 
gardens were also reported in cultivation in other gardens from England, Germany, and the 
Netherlands. Interestingly, we did not find reports for these taxa in any botanical collections 
from the rest of Europe. Euphorbia balsamifera subsp. balsamifera (listed for the Botanic 
Garden of Amsterdam) was the only taxon that was not reported for any in other European 
gardens. 
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All available records show Dracaena draco as the earliest cultivated Macaronesian 
species in Europe. This species and its East African relatives (primarily D. cinnabari Ballf. f.) 
produce a sap that is the source of “Dragon’s Blood” an ancient medicine with ample utiliza- 
tion in the Western culture and that also has been used as coloring and varnishing material (re- 
viewed by GUPTA et al. [30] and SANCHEZ-PINTO & ZARATE [70]). Species of this group 
also have a strong mythological meaning as they were considered to be the “Dragon Trees” 
that resulted from the red blood of the dragon Landon after it was killed by Hercules. Landon 
was the hundred-headed dragon that guarded the Garden of Hesperides (GUPTA et al. [30]). 
In addition, this species was a common element in several paintings depicting the Garden of 
Eden between the 15" and 17" centuries (reviewed by SANTOS-GUERRA [73]). 


3.2. Sources for Macaronesian plants growing in the botanic gardens 


In a previous study, FRANCISCO-ORTEGA & SANTOS-GUERRA [24] reported a 
three folio manuscript from the Sloane’s collection of the British Library listing a shipment 
of seeds and trees from the Canary Islands made to Samuel Doody in 1694. It is known that 
Samuel Doody (1656-1706) was apothecary and curator of the Chelsea Physic Garden of Lon- 
don from 1693 until his death in 1706 (JACKSON [38]), although DESMOND [20] indicated 
that he began his connection with the gardens in 1692. Therefore it is likely that this material 
(68 accessions for 47 species, 23 of the taxa endemic to the Macaronesian region) was sent 
to Doody in order to enlarge the living collections of Chelsea Physic Garden. However, only 
seven of these species (1.e., Argvranthemum frutescens, Cedronella canariensis, Convolvulus 
canariensis, Phyllis nobla, Rumex lunaria, Salvia canariensis, and Sideritis canariensis) were 
reported as cultivated in the earliest available lists of living material for Chelsea, published 
by PETIVER [55, 57, 60] between 1710 and 1714. We are aware that there is a 16 year gap 
between Petiver’s publications and the time when this shipment was sent; therefore, we can- 
not rule out that some of these earliest introductions did not survive the severe climatic con- 
ditions of London. 

In this previous study, FRANCISCO-ORTEGA & SANTOS-GUERRA [24] also in- 
dicated that during the 16" and 17" centuries there were extensive commercial links between 
England and the Canary Islands that involved trading companies such as the “Canary Com- 
pany’. It was suggested that some of the merchants engaged with these enterprises might have 
facilitated the introduction of Macaronesian plants into the earliest gardens of England and the 
rest of Europe (FRANCISCO-ORTEGA & SANTOS-GUERRA [24]). For instance, the ear- 
liest reference for the potatoes in the New World is found in two shipments from the Canary 
Islands to Belgium and France in 1567 and 1674, respectively (HAWKES & FRANCISCO- 
ORTEGA [33]). 

During these centuries the Macaronesian archipelagos were also a major hub for ves- 
sels travelling from Europe to Asia, Africa and to the New World. Our study also shows that 
occasional travelers who visited the islands during their journeys to other countries also played 
a role in the early introduction of Macaronesian plants in European gardens. The best exam- 
ple is provided by the Cape Verde endemic Lotus jacobaeus, reported by J. COMMELIN [16] 
as introduced in the Netherlands by W. A. der Stel after his trip to South Africa. Our study 
shows that the vast majority of the species grown in these three gardens were also widely cul- 
tivated in other gardens by the late 17" century and the middle of the 18" century supporting 
that there was extensive exchange of plant material between several European gardens. We 
know that Linnaeus travelled to England in 1736 and that during this trip he visited the Chelsea 
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Physic Gardens where he met the garden’s chief botanist Phillip Miller (1691-1771) and ac- 
quired material for the Clifford’s Hartekamp Gardens (JARVIS [40]). We also know that he 
was a close friend of the Prefect of the Botanic Garden of Leiden, the great Herman Boerhaave 
(1668-1738) (VEENDORP & BAAS BECKING [88]). As highlighted by STEARN [82] and 
WIJNANDS & HENIGER [93] there was an early network of botanists working in several 
botanic gardens who clearly facilitated the exchange of plant material between these institutions. 


3.3. The legacy of plant hunters 


Because of a legendary history tied to ancient Roman and Greek accounts 
(BLAZQUEZ MARTINEZ [5]) and their proximity to the European mainland the Mac- 
aronesian Islands have been highly attractive for European naturalists and travelers (FRAN- 
CISCO-ORTEGA et al. [27]). Therefore they were a focus for early plant hunters and 
explorers. These plant collectors paved the way for contemporary botanists who visited the is- 
lands after 1753. Among them there was the first official field botanist of the Royal Botanic 
Gardens, Kew, Francis Masson (1751-1805) who stayed in the Azores, the Canaries and 
Madeira between 1776 and 1779 and who sent plant material both to Linnaeus and his son 
(FRANCISCO-ORTEGA et at. [26]). Masson’s expedition is the first one focusing only on the 
Macaronesian Islands with the aim of obtaining both herbarium specimens and material to be 
cultivated at Kew. Indeed the three volumes of Hortus Kewensis listed over 98 species from 
these archipelagos that were collected by Francis Masson (AITON [2-4]). In addition, Mas- 
son’s collections led to the description of over 118 Macaronesian endemics by distinguished 
taxonomists such as William Aiton (1731-1793), Nicolaus J. Jacquin (1727-1817), Charles- 
Louis L’ Héritier (1746-1800), Johann H. F. Link (1767-1851), Linnaeus filtus (1741-1783), 
and Leopold von Buch (1774-1853) (FRANCISCO-ORTEGA eft at. [26]). 

Prior to Francis Masson there were three other documented expeditions that resulted 
in plant hunting; however, these expeditions did not have Macaronesia as their final destina- 
tion. They stopped in the islands during their journeys to Jamaica (Sloane in Madeira in 1687), 
China [James Cuninghame (1665?-1709) in La Palma in 1698], and around the world [Sir 
Joseph Banks (1743-1820) and Daniel Solander (1733-1782) with James Cook (1728-1779) 
in Madeira in 1768] (FRANCISCO-ORTEGA et al. [26], SANTOS-GUERRA et al. [74], SE- 
QUEIRA et al. [76]). Furthermore, these expeditions did not have as a primary focus to col- 
lect plant material to be cultivated in botanic gardens. We argue that the initial history of plant 
exploration in the Macaronesian Islands can be divided into three main sequential stages or 
phases: (1) the Merchant Phase in which we believe most of the collections were made by 
those directly involved with trading between the archipelagos and Europe, (2) the Early Sci- 
entific Phase in which a few pre-Linnaean botanists collected in the islands to enrich the early 
European gardens, museum, and botanical institutions, and (3) the Linnaean-Masson Phase in 
which Linnaeus established the foundations for modern plant systematics and Masson vis- 
ited the Azores, Canaries, and Madeira. Indeed Linnaeus passed away during the journeys of 
Masson to Macaronesia, and a condolence letter from Madeira (dated 12 December 1778) 
was sent to Linnaeus filitus by Masson (FRANCISCO-ORTEGA et at. [26]). This third phase 
resulted in many valid taxonomic descriptions for Macaronesian endemics (see above). 

Following Masson’s steps many other famous European naturalists visited the islands 
and collected plant material to enrich the collections of the most important European natural 
history museums and botanical gardens and to provide the basis for floristic accounts and the 
description of new taxa (HERRERA PIQUE [35]). Distinguished post-Masson botanists who 
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conducted extensive field studies in Macaronesia during the 18" and 19" centuries included 
Auguste Broussonet (1761-1807), André Pierre Ledru (1761-1825), Alexander Von Humboldt 
(1769-1859), Aimé Bonpland (1773-1858), Jean Baptiste Bory de Saint- Vincent (1778-1846), 
Christen Smith (1785-1816), Philip-Barker Webb (1793-1854), Jean-Marie Despreaux (1794- 
1843), Richard T. Lowe (1802-1874), Eugene Bourgeau (1813-1877), Otto Kuntze (1843- 
1907), and Hermann Christ (1833-1933). The impact made by these expeditions in collecting 
herbarium specimens is well known; however, there are still historical gaps concerning how 
these expeditions enriched the living collections of the European botanic gardens and became 
part of the horticulture trade. 

Through his journeys along Latin America, Europe, and Asia the great Chilean poet 
Pablo Neruda (1904-1973) found inspiration to write five extraordinary essays on the value 
of poetry, the mysterious beauty of nature, and the dreams of those living in these regions 
(NERUDA [53]). These works were compiled in a single book entitled “Viajes” (translated as 
Journeys’) that was published in 1955. Later in 1971, when he received the Nobel Prize in 
Literature, Neruda delivered a lecture in which he highlighted how these long journeys were 
essential components for his writings. This Nobel lecture was entitled ““Hacia la Ciudad Es- 
pléndida” (translated as “Towards the Splendid City’) and a few lines of this text are found in 
the preface of this paper. 

Like Neruda, many plant explorers from the 18" and 19" centuries where deeply in- 
spired by the remote regions that they visited. They found plants with striking beauty and im- 
mense landscapes harboring a mysterious flora. They witnessed the great value of plants for 
different human societies, providing food and medicines (STEARN [81]). Many of these early 
plant hunters (including seven of the 17 Linnaeus’ Apostles) died during these journeys. The 
most immediate legacy of these plant hunters was to bring herbarium specimens for their 
botanical institutions; however, in many cases they also collected material that was eventu- 
ally grown in private and public gardens. These gardens and their living collections perhaps 
provide the strongest evidence of the lasting inspiration derived from these early expeditions. 
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Table 1.- The 29 taxa from the Macaronesian Islands that were grown at the Botanic Garden of Amsterdam (coded 
as Amsterdam), the Chelsea Physic Garden (coded as Chelsea), and the Clifford’s Hartekamp Gardens (coded as 


Clifford). Years when the taxa were reported are indicated. 
ac 


1739 1738 
1739 1738 
1710, 1739 1738 


Amsterdam 
1701 


Taxon 


Aeonium canariense (L.) Webb & Berth. 
Aizoon canariense L. 


Argyranthemum frutescens (L.) Sch. Bip. 
subsp. frutescens 


- 


1739 1738 
1701 1739 1738 


1737, 1739 1738 


1738 


1701, 1703 1710, 1739, 1749 | 1738 


1701 1710, 1731, 1739 | 1738 
1689, 1702, 1724 | 1730, 1739 


1701, 1703 
Euphorbia canariensis L. 1701, 1703 1730, 1739 1738 


Foeiemvigew | iY 


ee 
and 1706 
Kleinia neriifolia Haw. fortepul IFLA de of 978B 
Lavandula canariensis Mill. cf. subsp. canariensis | 1706 
Lotus jacobaeus L. 1701 
1713, 1746 1738 
1701 1738 


Bosea yervamora L. 


Bystropogon canariensis (L.) L. Hér. var. 
canariensis 


Canarina canariensis (L.) Vatke 

Capsicum annuum L. 

Cedronella canariensis (L.) Webb & Berth. 
Convolvulus canariensis L. 


Dracaena draco (L.) L. subsp. draco 


Euphorbia balsamifera Aiton subsp. balsamifera 


Persea indica (L.) Spreng. 
Phyllis nobla L. 


Rumex lunarial. 


Salvia canariensis L. var. canariensis 


Semele androgyna (L.) Kunth 
Sideritis canariensis L. 

Solanum pseudocapsicum L. 

Teline canariensis (L.) Webb & Berth. 


1701 1738 
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INSTRUCCIONES PARA LOS AUTORES 


1. La Revista de la Academia Canaria de Ciencias publica articulos de investigacion de Biologia, 
Fisica, Matematicas 0 Quimica. También publica trabajos sobre Historia y Filosofia de las 
Ciencias y de divulgacion cientifica referidos a las areas anteriormente mencionadas. 


2. Los trabajos seran enviados a las siguientes direcciones de correo electronico: 


jjbacallado@gmail.com 
jmendez@ull.es 


Los trabajos seran revisados por especialistas designados por el Comite Editorial. En caso de 
aceptacion para su publicacion en la Revista, los autores enviaran el trabajo, sin numerar las 
paginas, en formato PDF de alta resolucion. 


3. Los originales de los trabajos se deben confeccionar en formato DIN A4 de acuerdo con las pre- 
sentes instrucciones. Se aconseja emplear un procesador de texto, preferentemente WORD o 
LATEX, con letra de tamajio 12 y con espaciado sencillo entre lineas, dejando margenes late- 
rales, superior e inferior de 3 centimetros. Se seguira el esquema siguiente: 


a) TITULO DEL TRABAJO, en negrita, centrado y en mayusculas. 

b) Apellidos y nombres de los autores, centrado y en mintsculas. 

c) Institucidn donde se ha realizado el trabajo, direcci6on postal y direccidn electronica (cen- 
trado y en minusculas). 

d) Resumen del trabajo con una extensidn maxima de 200 palabras. 

e) Palabras clave (entre tres y siete). 

f) Abstract en inglés y keywords (las correspondientes traducciones de los apartados d y e an- 
teriores). 

g) El texto del trabajo sera dividido en secciones. Los encabezamientos de cada seccion, nu- 
merados correlativamente, se escribiran en letras minusculas en negrita. Si hubiera sub- 
secciones, se enumeraran en la forma 1.1, 1.2,..., 2.1, 2.2,..., escribiendose los 
encabezamientos en cursiva. 

h) Las fotos y laminas en color se presentaran digitalizadas en formato JPEG de alta resolu- 
cion (300 ppp) y modo CMYK, o en escala de grises, en su caso. 

i) La bibliografia se presentara ordenada numéricamente o por orden alfabético del primer 
autor. Si se trata de un articulo, deberan aparecer el autor 0 autores, el ano de publicacion, 
el titulo entrecomillado, la revista, el nimero y las paginas. Si se trata de un libro, debe in- 
cluirse el autor 0 autores, el ano, el titulo en cursiva y la editorial. 


4. La extension de los trabajos sera, como maximo, de 30 paginas, en el caso de articulos de in- 
vestigacion, y de 35 paginas en el caso de trabajos de divulgacion y de Historia y Filosofia de 
las Ciencias. 


5. En caso de ser publicado, los autores recibiran 20 separatas del trabajo. 


6. Para adquirir la Revista, dirigirse a: 


jjbacallado@gmail.com 
jmendez@ull.es 
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INSTRUCTIONS TO AUTHORS 


1. The Journal of the Academia Canaria de Ciencias will publish research papers on Bio- 
logy, Physics, Chemistry or Mathematics. Manuscripts on History and Philosophy of Sci- 
ences and Scientific Divulgation referred to the above fields are also welcome. 


2. The articles must be sent to the following email addresses: 


jjbacallado@gmail.com 
jmendez@ull.es. 


The manuscripts will be refereed by specialists appointed by the Editorial Board of the 
Journal. After the acceptance for publications, authors should send the corresponding 
source-files in PDF high resolution format. Pages must not be numbered. 


3. Authors are kindly requested to type the original works according to the present instruc- 
tions. For it, manuscripts should be preferently typed using LATEX or. WORD, with 
Roman 12 pt size, one and half spaced making use of A4-format and leaving margins of 
3 cm, as follows, 


a) TITLE OF THE WORK should be typed centered and in bold face. 

b) Name of the authors centered and in small letters. 

c) Affiliation including mail address and electronic mail. 

d) Abstract: the abstract must not exceed 200 words. 

e) Key-words (from three to seven). 

f) Ifthe paper is written in English, conditions in items d) and e) should be translated into 
Spanish. 

g) The text of the paper should be divided into Sections. The headings of each Section, 
accordingly numbered, will be written in bold face small letters. In case of subsec- 
tions, these will numbered like, 1.1, 1.2,... 2.1, 2.2,... Headings of subsections should 
be now written in italics. 

h) Color illustrations and pictures should be presented in 300 ppp resolution JPEG for- 
mat and in CMYK mode or grayscale if appropriate. 

i) References should be listed at the end of the article in correct numerical sequence or 
alphabetically ordered by the first author. In case of an article, reference should in- 
clude, author or authors, issue year, quoted title, name of the journal and number of 
pages. When a book, it should contain author or authors, issue year, title in italics and 
editorial. 


4. The maximum length of a manuscript will be 30 pages for research papers and 35 when 
concerning works on Scientific Divulgation or History and Philosophy of Sciences. 


5. Incase of publication, authors will receive 20 free reprints. 


6. To purchase this Journal, contact the following email addresses: 


jjbacallado@gmail.com 
jmendez@ull.es 
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